***F*X*XNOTE: Areas highlighted in YELLOW are areas where the authors are especially interested in
hearing from local interests and stakeholders on suggested content or sample language. See
pages 16, 56 and 58****

INTRODUCTION

Mountain Counties Area

When people in California turn on their tap, eat local produce, go camping in the woods or visit one of
the area’s many historic parks or cultural sites, chances are good that they are enjoying bounty that
comes from the Mountain Counties area. The 16-county Mountain Counties area encompasses the
western slope foothills and mountains of the Sierra Nevada and a portion of the Cascade Range,
extending from the southern tip of Lassen County to the northern part of Fresno County and overlays
the eastern portions of the Sacramento River and San Joaquin River hydrologic regions.

[INSERT graphic: New MC1 MAP- Context of MCO area with respect to the entire State of California
[INSERT MAP: COUNTIES IN THE MCO]

The Mountain Counties area, along with the rest of the Sierra, holds significant regional and statewide
interest critical to California’s water supply and water quality as the source of water for 23 million
Californians. Over 60 percent of California’s developed water supply originates in the rivers and
watersheds of the Mountain Counties area and the Sierra Nevada range. Water is the number one
renewable resource exported from the Sierra based on the $1.3 billion monetary value of the individual
water rights involved (SNEP 1996). But this is not the only asset that sets the Mountain Counties apart.
The area also contains vast forests and other natural, cultural and historic resources uniquely woven
together with recreational opportunities, hydropower generation, tourism, agriculture, and Tribal issues
of local and statewide significance that warrant special consideration related to resource planning and
management.

Healthy watersheds and forests, such as those represented by the Mountain Counties area, provide a
wide variety of benefits to all of California. In many parts of the overlay area, however, the degraded
state of forests and watersheds and their increasing vulnerability to a changing climate has put these
abundant benefits at great risk of fire and the subsequent associated loss thereafter. Itis essential for
the state to retain and restore ecological health and resilience to this area in order for us to continue
realizing the benefits and services it provides — both within the region and the rest of the state.

Purpose of Hydrologic Regions, Overlay Areas and Regional Reports

The California Water Plan (CWP), also known as Bulletin 160, is a valuable reference and planning
document for all regions within the state. It provides information for decision-makers, water managers
and other interested stakeholders to use in administering the state’s considerable water-related
resources.

In addition to providing background and identifying specific water management strategies for the state,
the California Water Plan Updates began in 2005 to include separate regional reports containing more
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detailed information on specific geographic areas. The individual regional reports cover each of the ten
hydrologic region study areas in the state, defined by the Department of Water Resources (DWR) based
on topographic and hydrologic characteristics, as well as two overlay areas of statewide significance: the
Sacramento-San Joaquin River Delta (Delta), and the Mountain Counties areas.

DWR developed the concept of “overlay areas” to acknowledge that common water issues or interests
often cross boundaries from one hydrologic region to another. The purpose of the overlay areas is to
collect and provide information that will better enable planners and decision-makers to address issues in
areas of special interest where both of these criteria apply: (1) the area is of statewide significance -
meaning that water management strategies and actions taken in one area affect much of the remainder
of the State; and (2) common water management conditions exist in the area — meaning that issues and
integrated planning opportunities span more than one of the 10 hydrologic regions. For example, the
current Mountain Counties overlay includes three DWR water planning areas: 508, 604, and 610, that
cover parts of both the Sacramento River and San Joaquin River hydrologic regions.

There are additional unifying economic and environmental drivers of statewide significance affecting the
Mountain Counties area, drivers that cross hydrologic boundaries and are, therefore, better addressed
from the regional perspective afforded through the overlay area, including:

e the concentration of public and private forests that provide important natural products and
services, including habitat, carbon storage and alternative energy production;

e watershed headwaters and other natural and recreational resources, and the need to protect
those resources for the benefits they provide;

e limited groundwater storage in fractured rock formations;

e anticipated climate change impacts, including more severe fires, the potential for long-term
drought, an increase in the intensity of severe rain events, a change in the timing of mountain
stream run-off, and a reduced accumulation of snowpack at higher elevations;

e downstream water rights appropriations;

e socio-economic issues such as, high proportions of disadvantaged or under-served communities
and relatively constrained revenue and economic development opportunities or limited job
sector bases; and,

e land use issues associated with rural populations such as agriculture-based and sparsely
distributed populations across the landscape, management of public lands, coordination with
Tribal councils, and positive and negative impacts associated with development pressures.

[INSERT graphic: Maps of Mountain Counties Overlay Area] [INSERT graphic: Regional orientation map]

The Mountain Counties Overlay regional report is intended to better inform decision-makers about the
complexity and value of the natural and cultural resources within the overlay area. It is also designed to
frame the question of California’s water reliability in terms of the protection, management and
enhancement of both the natural infrastructure and the people, organizations and agencies rooted in
these watersheds, whose efforts are focused on protecting and improving the region for a sustainable
future. The report describes the unique, substantial and critical role Mountain Counties plays as the
primary source of the state’s water; it identifies the critical challenges, needs and opportunities unique
to the area; and it presents strategies for how people — both within and outside the Mountain Counties
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area — can work together to achieve specific regional and statewide goals, including coordination and
implementation of policies and management strategies set forth elsewhere in the California Water Plan.

Statewide Significance

The Mountain Counties overlay area provides many resources and services of statewide significance; but
foremost among those is water. Mountain Counties is California’s primary source of water: at least 40%
of the state’s developed water supply comes from the rivers and watersheds of the Mountain Counties
overlay area, more than from any other single source (DWR).

Water from the Mountain Counties area has played a critical role in the development of California since
the discovery of gold in a channel leading to a water-powered sawmill in Coloma in 1848. Gold, water
and timber products exported from this region built Sacramento, San Francisco and other cities.
Development of streams and other resources in the region over the past 150 years has met regional and
statewide demands by capturing water where it falls (as rain or high-elevation snow) and moving it to
where the demand is (primarily urban areas and the vast agricultural lands of the Central Valley). This
complicated plumbing system is a combination of natural waterways and federal, state and local
projects (including dams, diversions, hydropower generation facilities and water treatment plants),
several of which were built and paid for by resident communities through bond assessments.

Clean water from Sierra forests flows downhill to fuel California’s economy and support human, plant
and animal communities from the crest of the Sierra to the sea, or to our neighbors in Nevada. Sierra
forests do more than just supply water; they store water and even out the runoff over the spring and
summer months. Much of the state’s precipitation falls in the winter as snow and is stored in that form
during the wet winter months. The slow and steady melting of snow in the spring provides the water
necessary for forest vegetation and to grow crops in California’s renowned Central Valley. The
Mountain Counties overlay area provides essential cold water habitat for resident and anadromous
fisheries including listed species, as well as regular flows of water for the wide variety of downstream
beneficial uses. With an average annual water supply content of over 11 million acre-feet, the Sierra
snowpack is California’s largest storage “reservoir,” providing natural infrastructure that augments the
capacity of built facilities downstream (DWR). Water managers from around the state rely on this
natural storage and the subsequent spring runoff to meet water needs across much of California,
making protection of the Sierra snowpack a critical part of any long-term statewide solution to
ecosystem health and water supply reliability.

The multiple benefits and services provided by the Mountain Counties region to local residents, the
state of California and beyond are often not recognized or easily quantified. In addition to water, the
area provides habitat for thousands of species — many identified as endangered or rare. The area’s
forests and rangelands provide food, energy, timber and other renewable resources that can be
sustainably produced. The Mountain Counties area also offers a unique “service” in helping to achieve
statewide policy goals, such as reductions in greenhouse gas emissions, by storing large amounts of
carbon. The area’s natural, historic, cultural and archaeological features — from the early tribes to the
Gold Rush emigration, the growth of cities and post-war suburbs to the birth of the high-tech industry,
and more — teach us about our past, our present, and our future; and they provide needed respite and

DRAFT DOCUMENT FOR REVIEW AND DISCUSSION PURPOSES



recreational opportunities for residents and citizens from around the world. In addition, the rural
communities and historic towns of the Mountain Counties area are home to many generations of
pioneers and continue to attract new residents and visitors each year.

Yet, these extraordinarily valuable resources are imperiled by forest conditions that are increasingly
susceptible to large, high intensity fires. As noted by the United States Forest Service (USFS) in its
March, 2012 General Technical Report, “Managing Sierra Nevada Forests,” fire is a “fundamental
ecosystem process in the Sierra Nevada that was largely eliminated in the 20" Century.” As a result, the
forests are unnaturally dense thus providing “fuel rich conditions that are conducive to intense forest
fires that remove significant amounts of biomass.” (USFS PSW-GTR-237). Moreover, changing climatic
conditions may already be increasing the severity and frequency of Sierra Nevada fire. According to
USFS Chief Thomas Tidwell in his testimony before the Senate Committee on Energy and Natural
Resources, the fire season is now “60 or 70 days” with “much more severe fire behavior than we’ve ever
experienced in the past” (Tidwell 2012). These conditions severely threaten the State’s water quality
and diminish its quantity as water that historically infiltrated the soil and filled streams is lost overhead
to evapotranspiration and sublimation in the dense vegetation.

Understanding the issues facing this region, and making thoughtful, effective and broadly supported
changes, is not easy. Land use management and planning in this rural region is complicated by the size
and ownership of the land, with myriad local, state and federal agencies governing everything from
energy and infrastructure to environmental quality, species and human health and safety. Unresolved
conflicts over land management policies and practices has in some instances led to single-issue
solutions, which can have unintended negative consequences on the resources and communities in the
region. The diversity of state and local interests that depend on the health of the Sierra watersheds and
ecosystems of the Mountain Counties region is enormous.

DRAFT DOCUMENT FOR REVIEW AND DISCUSSION PURPOSES



Section I: Current State of the Region

SECTION I: CURRENT STATE OF THE REGION

General Setting

There are 16 counties, or portions thereof, in the Mountain Counties area including: Alpine, Amador,
Butte, Calaveras, El Dorado, Fresno, Lassen, Madera, Mariposa, Nevada, Placer, Plumas, Sacramento,
Sierra, Tuolumne, and Yuba. The total size of the Mountain Counties area is approximately 15,750
square miles, of which 60 percent is contained in eight National Forest units and three National Parks
(DWR CWP 2009). Approximately 30 Tribes in the Mountain Counties area are federally recognized with
land areas covering less than 0.1 percent of the total area (DWR CWP 2009). The economies of these
mountain and foothill areas have historically been tied to the land. Today, tourism, ranching, timber
harvesting, limited mining, and agriculture continue as an economic base for many communities.

The 16 counties making up the Mountain Counties overlay area range in elevation from 100 feet near
the edge of the valley floor to nearly 14,000 feet at peaks along the crest of the southern Sierra Nevada.
The major rivers in the overlay area include: the Sacramento, Feather, Yuba, Bear, and American rivers
in the Sacramento River Hydrologic Region and the Cosumnes, Mokelumne, Calaveras, Stanislaus,
Tuolumne, Merced, Chowchilla, Fresno, and San Joaquin rivers in the San Joaquin River Hydrologic
Region. Major reservoirs providing water supply, hydropower, and flood control are concentrated in the
middle and lower elevations, including: Shasta, Oroville, Folsom, French Meadows, Hell Hole, Union
Valley, New Bullards Bar, Englebright, Combie, Fordyce, Bowman, Camp Far West, Spaulding, Ice House,
Caples, Pardee, Comanche, New Hogan, Donnells, Beardsley, Lyons, Strawberry, New Melones, Don
Pedro, Hetch Hetchy, New Exchequer, Hidden Lake, Millerton (Friant), Jenkinson, Mammoth Pool, Pine
Flat, Wishon, Isabella and Rollins reservoirs. These reservoirs and hundreds of small lakes provide fishery
and recreation resources. Additional resources value is gained by portions of the Feather, Yuba, Bear,
American, Stanislaus, Tuolumne, Merced and San Joaquin rivers being designated by the State or
Federal governments as Wild, Scenic or Recreational rivers or as Wild Trout Waters.

With elevations in the Mountain Counties rising up to 14,000 feet, the Sierra Nevada Mountain Range
orographically removes atmospheric water from eastward-bound storm events by cooling the air and
wringing out the moisture as rain or snow. The Sierra Nevada naturally collects millions of acre-feet of
water as systems move across the Pacific Ocean and make landfall on the continental United States.

The higher mountain elevations hold millions of acre-feet of water in the form of snowpack, which melts
and runs off the mountains into rivers and reservoirs, to be released later in the year when water
resources are needed most.

The watersheds within the area, which range in size from under 100 to 3,600 square miles, account for
an average of 17 million acre-feet (MAF) of water per water year, or about one quarter of all natural
river runoff in California (DWR CWP 2009). About two-thirds of this runoff volume originates in the
northern half of the Mountain Counties area, and the rest comes from the southern half. The natural
flow is seasonal, with river runoff typically peaking during winter in the lower elevation northern
watersheds, and in spring in the higher elevation southern watersheds. The area also contributes over
half of all snowmelt runoff in the state, which is used to fill reservoirs after flood control restrictions
ease. By late summer, natural river flow recedes to very low levels, and reservoir releases provide a
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Section I: Current State of the Region

significant portion of the downstream water supply, including flows for the Bay-Delta system, the
Central Valley Project and the State Water Project. For more information on these rivers and
watersheds, see the Sacramento River and San Joaquin River regional reports.

The northern part of the Mountain Counties area borders the volcanic Cascade Range and Diamond
Mountains of the Basin and Range Province. South of the volcanic plateau surrounding Lassen Peak, the
soils become increasingly granitic, and the topography is characterized by rugged, steep canyons with
gradients often exceeding 100 feet per mile. Such gradients often lead to heavy sediment loads during
high flow events, especially following forest fires. These canyons become extremely deep in the glacier-
carved terrain of the southern Sierra, exemplified by the U-shaped valleys of Yosemite and Hetch
Hetchy. While the Sierra Nevada range is dominated by granitic rock, it also includes many types of
igneous, sedimentary and metamorphic rocks. The geographical record consists of hundreds of millions
of years of uplift, erosion, volcanism, and glaciation.

The area is influenced by the Mediterranean climate of California, which varies greatly given the wide
range of topographic features and elevation change. The climate is generally characterized by warm-to-
hot, dry summers and mild-to-cool, wet winters. The average annual precipitation is 55 to 65 inches
(DWR CWP 2009). The typical lower snow levels have historically been near 3,500 feet elevation in the
winter and sometimes reach as low as the valley floor. Snow accumulation varies by elevation and can
average depths of over ten feet in elevations above 7,000 feet.

[INSERT graphic: New MC2 — MCO area Boundaries Map showing: watersheds, county boundaries,
water boundaries, major roads and cities]

Water Quality

The water quality in surface water and groundwater is somewhat different. Generally, surface water is
of extremely high quality, as the source water comes from snowmelt, rainfall (depending on elevation),
and freshwater springs. Groundwater is generally of good quality; however, it varies much more in
quality from place to place, and typically has higher total dissolved solids (salts) content.

Surface Water Quality

The raw (untreated) surface water rushing down from the Mountain Counties watershed is of very high
quality for the following reasons:

= |ow turbidity (except during high flow events)

= cold temperatures and high dissolved oxygen saturation for most of the year in most flowing
rivers and streams

= |ow level of total dissolved solids, electrical conductivity, sodium, and chlorides

= |ow in nitrates, phosphates, pesticide residues, other agricultural and industrial chemicals, pH,
alkalinity, hardness, taste, odor, color, humic and fulvic acids, total trihalomethanes and other
chlorinated organics, and fecal coliforms

The California Department of Public Health (CDPH) requires every purveyor of surface water, for public
consumption, to provide CDPH with a sanitary survey of the untreated source waters every five years.
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Section I: Current State of the Region

Further information about the water quality of the Mountain Counties rivers can be obtained by
reviewing the respective watershed’s sanitary survey. Surface water is exported for use throughout
California where, in the area of use, it is often blended with poorer quality waters for municipal and
agricultural uses. The following are the most significant surface water quality concerns in the Mountain
Counties (SWRCB 2010):

e Metals (Mercury, copper and cadmium) from mining
e Erosion and Sedimentation
e Temperature

Inorganic mercury enters waterways when soils erode, atmospheric dust falls to the ground, and
mineral springs discharge. Additionally, several million pounds of mercury were transported from the
Coast Ranges to the Sierra Nevada and introduced to the environment to facilitate gold recovery during
the gold rush. In various aquatic environments, inorganic mercury can be converted to methylmercury,
which is a potent neurotoxin. Methylmercury is readily absorbed from water and food, and therefore
concentrations increases sharply between ambient water concentrations, microorganisms,
macroinvertebrates, fish species, and top predators of aquatic food chains.

The cumulative result of this bioaccumulation is more than a million-fold increase in concentrations of
methylmercury in predatory fish such as bass and fish-eating wildlife such as terns and eagles. (SRWP
2010). The production of methylmercury and uptake in the food chain is influenced by natural factors
and by many human activities. Fish with elevated concentrations of methylmercury pose a risk to
people and wildlife that eat the fish. Many streams and reservoirs in the Mountain Counties contain fish
with elevated concentrations of organic mercury in muscle and liver tissues.

Copper mining in the Upper Feather River watershed has caused copper, cadmium and zinc impairments
in several of the Upper Feather River tributaries. The largest mine in this area is the Walker Mine, an
inactive copper mine about 12 miles east of Quincy, in Plumas County. Acidic and metal-laden water
(acid mine drainage) discharging from the mine portal and tailings impoundment has long affected the
nearby streams of Dolly Creek and Little Grizzly Creek. The discharge was reported to have eliminated
aquatic life in Dolly Creek, downstream from its confluence with the mine drainage, and in Little Grizzly
Creek downstream from its confluence with Dolly Creek for a distance of approximately ten miles from
the mine. Little Grizzly Creek flows to Indian Creek, a tributary to the North Fork of the Feather River.

The “copper belt” in the lower Sierra Nevada foothills is an area with natural copper deposits and
roughly spans from Amador County to Tuolumne County. Discharges from abandoned mines contain
levels of copper, arsenic, pH and salts which are a concern for aquatic life.

Erosion and sediment are additional concerns in the Mountain Counties. Erosion occurs through land
and water use practices such as ranching, mining, timber harvest, road construction/maintenance, rural
residential development, and recreation. In the North Fork Feather River Watershed alone, an
estimated 1.1 million tons of sediment are transported annually out of the watershed. Sedimentation
impairs fisheries, reduces storage capacity and, by virtue of the characteristics of many organic and
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Section I: Current State of the Region

inorganic compounds to bind to soil particles, serves to distribute and circulate toxic substances through
the riparian, estuarine, and marine systems (SRWP 2010 and CVRWQCB 2011a).

Temperature impairments have been identified in the North Fork of the Feather River and the South
Fork of the Yuba River (SWRCB 2010). The activities of fish are controlled by temperatures in the
aquatic environment. Extremes of temperature, whether hot or cold, produce adverse effects in fish.
The tolerance of fish to temperature extremes varies with the life stage, whether egg, fry, fingerling,
smolt, or adult. In addition to direct effects of temperature on fish, indirect effects due to temperature
also occur that can limit fish populations. Such effects include altered food abundance and conversion
efficiency, increased predation, temperature-mediated disease, dissolved oxygen, and increased toxicity
of various compounds (DWR 1988).

Salinity is not an issue of concern within the Mountain Counties area which receives sufficient
precipitation to supply the water needs of the area as well as dilute any salinity impacts. However, a
portion of the salts originating in the waters of the Mountain Counties area eventually reach the Delta
pumps and contribute to salinity problems in the San Joaquin Valley and other regions of the State
(WEF 2009).

Groundwater Quality
Groundwater in the Mountain Counties Overlay area is generally found in fractured rock systems and is

generally of good quality. The following are contaminants of concern found in groundwater in this area
(SWRCB 2012a; USGS 2010):

e Arsenic
e  Gross Alpha Particle Activity and Uranium
e Localized contamination has been identified for nitrates

The most common groundwater contaminant is arsenic. The primary source of arsenic in groundwater is
minerals eroded from the volcanic and granitic rocks of the Sierra Nevada.

Gross alpha particle activity and uranium were found in raw and untreated water for many of the public
water systems in the Mountain Counties area. These radionuclides are typically naturally occurring but
are a concern because of the potential for health effects.

Localized contamination by nitrates was identified in Oakhurst and Ahwahnee, both in Madera County.
Based on land use in this area, the likely cause of the nitrates are discharges from septic systems.

Some residents in the Mountain Counties Overlay area that use groundwater over fractured rock basins
are concerned about degraded water quality caused by the use of residential, salt-recharged, ion
exchange water softeners. Periodically, the ion exchange systems flush used salt out into the resident’s
septic tank. The septic tanks overlie fractured rock, and thus contribute to elevated levels of salt in the
groundwater. Because of the increased corrosivity of the salt content in the groundwater, the
surrounding neighbors tend to have water leaks and other plumbing problems.
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Drinking Water Quality
In general, drinking water systems in the region deliver water that meets federal and state drinking

water standards. Recently the State Water Resources Control Board completed a statewide assessment
of community water systems that rely on contaminated groundwater (SWRCB 2013). Contamination of
local groundwater resources results in higher costs for rate payers and consumers due to the need for
additional water treatment. The report identified 42 community drinking water systems in the region
that rely on at least one contaminated groundwater well as a source of supply (see Table MCO-1). A
total of 75 community drinking water wells are affected by groundwater contamination, and the most
prevalent contaminants are gross alpha particle activity, arsenic, and uranium all naturally occurring
contaminants (see Table MCO-2). These wells were found to exceed the Maximum Contaminant Level
(MCL)* for the respective constituent listed in Table MCO-2. The assessment used MCLs to identify (1)
the contaminants that exceeded a primary MCL on two or more occasions and (2) the associated
community waters that served the contaminated groundwater.

All of the affected systems are small water systems which often need financial assistance to construct a
water treatment plant or alternate solution to meet drinking water standards. Small water systems face
unique financial and operational challenges in providing safe drinking water. Given their small customer
base, many small water systems cannot develop or access the technical, managerial, and financial
resources needed to comply with new and existing regulations. These water systems may be
geographically isolated, and their staffs often lack the time or expertise to make needed infrastructure
repairs; install or operate treatment; or develop comprehensive source water protection plans, financial
plans or asset management plans (USEPA 2012).

Table MCO-1: Summary of Small, Medium, and Large Community Drinking Water Systems in the
Mountain Counties Region that Rely on One or More Contaminated Groundwater Well(s)

Small Systems Medium Large Systems
Systems
< 3,300 > 10,000
3,301 - 10,000 Total
No. of Affected 42 0 0 42
Community Drinking

! MCLs are health-based protective drinking water standards developed by CDPH, which public drinking water
systems are required to meet (SWRCB 2013).

! Lassen’s high population growth for the portion of the county within the Mountain Counties region represents a
very small overall increase. Lassen County as a whole (population 34,895) only grew by 3.2%.

! california’s water governance structure has ancient roots in the oldest surviving common law in history, the
public trust doctrine. Under the concept of public trust, the states were granted sovereign rights to the commons
(water, air, and land) and sovereign responsibility for its care. Since then, the public trust doctrine has been used
with some excess to protect the public’s interest in water and other critical resources.

! Uses of fresh water can be categorized as consumptive and non-consumptive (sometimes called "renewable").
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Water Systems

No. of Affected
Community Drinking 75
Water Wells

0 75

Source: Water Boards 2012 Draft Report on “Communities that Rely on Contaminated Groundwater”

Note: Affected Wells exceeded a Primary MCL prior to treatment at least twice from 2002 to 2010. Gross alpha
levels were used as a screening assessment only and did not consider uranium correction.

Table MCO-2: Summary of Contaminants Affecting Community Drinking Water Systems in the

Mountain Counties Region

Community Drinking
Water Systems where
PC exceeds the Primary

Community Drinking
Water Wells where
PC exceeds the

Principal Contaminant (PC) MCL Primary MCL
Gross alpha particle activity 26 44
Arsenic 22 40
Uranium 18 27
Nitrate 2 2
Tetrachloroethylene (PCE) 1 1

Source: Water Boards 2012 Draft Report on “Communities that Rely on Contaminated Groundwater”

Note: Affected Wells exceeded a Primary MCL prior to treatment at least twice from 2002 to 2010. Gross alpha

levels were used as a screening assessment only and did not consider uranium correction.
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SECTION II: UNIQUE CHARACTERISTICS

Population

The overall population of the Mountain Counties area is currently 611,983, which is a scant 1.64% of
population of the state as a whole (CENSUS 2010). This area has experienced a 9.7% increase from the
2000 population of 557,768. Since California’s population increased 10% during that time period, it
appears that the population increase in the region is more or less tracking that of the state.

Trends

However, this growth has not been consistent over the region. The chart below shows population
growth for the Mountain Counties area by county. This chart indicates that the less developed, more
rural counties, such as Alpine, Plumas, Sierra and Yuba, are experiencing an actual loss of population,
where other counties such as Nevada, Amador, Tuolumne and Mariposa are gaining population but at a
slower pace than the region or the state as a whole. El Dorado and Placer Counties, with developed
corridors along major transportation routes, are fueling the growth of the region.’

County Population Population Change Percent

2000 2010 Change
Alpine 260 218 -42 -16.2%
Amador 29,673 31,004 1,331 4.5%
Butte 33,097 35,851 2,754 8.3%
Calaveras 32,788 36,257 3,469 10.6%
El Dorado 121,726 149,350 | 27,624 22.7%
Fresno 8,415 8,933 518 6.2%
Lassen 2,228 2,804 576 25.9%
Madera 25,814 28,588 2,774 10.7%
Mariposa 17,130 18,246 1,116 6.5%
Nevada 77,780 82,144 4,364 5.6%
Placer 113,230 123,825 | 10,595 9.4%
Plumas 20,820 20,007 -813 -3.9%

? Lassen’s high population growth for the portion of the county within the Mountain Counties region represents a
very small overall increase. Lassen County as a whole (population 34,895) only grew by 3.2%.
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Sacramento 1,931 2,995 | 1,064 55.1%
Sierra 3,333 3,053 -280 -8.4%
Tuolumne 54,483 55,365 882 1.6%
Yuba 14,885 13,029 -1,856 -12.5%

Population Density

For purposes of water planning, the overall population is less significant than the developmental

patterns for that population. In the Mountain Counties region (including only those counties in which

the region includes a significant percentage of the overall county area), about one-third of the
population lives in parcels between zero and two acres, which could be deemed to be towns or

communities.

Population Parcel Size
Percent Class
County 0-2 acres 2-5 5-10 10-20 20-40 40-160 >160
acres acres acres acres acres acres
ALPINE 42.14% 7.01% 3.45% 6.72% | 11.92% 1.41% | 27.34%
AMADOR 29.52% | 13.85% | 12.14% 7.31% 7.82% | 18.77% | 10.58%
BUTTE 34.29% | 13.24% | 15.12% | 11.73% 6.93% | 10.39% 8.30%
CALAVERAS 34.53% | 11.14% 8.64% 7.47% | 11.81% | 15.80% | 10.60%
EL DORADO 36.98% | 13.00% | 13.57% | 10.57% 7.71% | 13.95% 4.21%
FRESNO 4.72% | 12.31% | 13.32% 11.4% | 11.42% | 24.68% | 22.07%
LASSEN 66.08% 2.35% 1.30% 1.35% 5.54% 3.58% | 19.80%
MADERA 19.77% | 14.84% | 10.69% 9.05% 8.61% | 16.96% | 20.08%
MARIPOSA 8.69% | 10.69% | 10.85% 9.19% 9.29% | 20.29% | 30.98%
NEVADA 38.48% | 16.88% | 15.45% 9.99% 7.14% 8.56% 3.50%
PLACER 40.26% | 19.89% | 12.31% 8.97% 6.27% 9.45% 2.84%
PLUMAS 37.36% | 13.03% 9.28% 4.36% 4.93% | 11.12% | 19.92%
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SACRAMENTO 37.38% 4.19% 0.98% 6.24% 4.76% | 32.84% | 13.20%
SIERRA 38.38% 5.80% | 10.26% 4.08% 5.75% 9.58% | 26.16%
TUOLUMNE 33.33% | 13.95% | 10.22% 6.81% 7.50% | 14.17% | 14.01%
YUBA 4.12% | 10.75% | 17.26% | 12.95% | 10.87% | 18.56% | 25.49%
Grand Total 34.10% | 14.80% | 12.58% 9.19% 7.63% | 13.00% 8.70%

These relatively high-density population areas need to be served by water and wastewater systems. In
some areas where development is recent, these systems may be in place and in good condition.
However in the more rural counties, systems may be out of compliance with current standards or may
not exist at all.

As can be seen from the following map, these higher density communities are located for the most part
in the foothill area of the region and along the major transportation corridors.

[INSERT graphic; Population Density — Mountain Counties MCO Parcel Size Map]

Planners wishing to identify those areas on a regional basis that are most at risk for needing (and not
being able to afford) infrastructure improvements can overlay this map with the subsequent map of
disadvantaged communities in the region.

[INSERT graphic: CalWaterPlan2013ParcelSizeClass map - MC_ -map]

Rural Community Character

Many of the area’s present-day communities were founded immediately after the discovery of gold in
1848. The area as a whole has seen unprecedented change, from the Gold Rush’s effects on the native
populations to the growth of the new technologies- and service-based economies. As resource
conditions and community needs have changed over time — both locally and throughout the state — so
too has the utilization of this region’s basic resources and the impacts on the Mountain Counties’

communities.

The Mountain Counties area’s many distinct towns, cities and communities each depend on natural
resources to some degree for community development, job creation, recreation and community
character. All of these factors are also driven by the diverse social values that local residents bring to
the region and its resources. These values are reflected in the region’s schools, markets, conservation
ethic, systems of law and land use, and the way in which these systems bring order and well-being to
the region’s communities.

Disadvantaged Communities

The following map shows census block groups within the Mountain Counties region and their status as
disadvantaged communities, which are defined by the State of California, as those having a median
household income (MHI) of 80% or less of the state MHI. The map also shows which areas descended
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into disadvantaged community (DAC) status between 2000 and 2010 and which areas climbed out of
that status.

[INSERT graphic: MCO DAC Map CalWaterPlan2013DACs map MC_ Disadvantaged Communities —
Mountain Counties]

Roughly one-third of census block groups in the Mountain Counties overlay region meet the DAC
definition. The central portion of the area appears to be doing better than the far north and south.
Placer, El Dorado, Amador, and Alpine counties, as well as Plumas County in the north and the portions
of Fresno County included in the region now have very few DAC block groups. Counties that have high
DAC areas include Butte, Sierra, Nevada, Tuolumne, Mariposa, and Madera.

Land Ownership/Use

Land ownership is a mix of private and public, which on a map resembles a one-mile -square
“checkerboard” of public and private ownership throughout much of the overlay area, a remnant of
historic railroad development. Private lands in the overlay area constitute approximately 41% of the
area, while 57% is owned and managed by Federal agencies, such as USDA Forest Service, Bureau of
Land Management, Bureau of Reclamation, US Army Corps of Engineers, US Fish and Wildlife Service,
National Park Service and Bureau of Indian Affairs. Other public land managers or regulators include a
variety of state and local agencies, such as special districts, NGOs, counties and cities. Private ownership
in the western part of the overlay area consists mostly of residential and/or agricultural holdings, while
in the upper watersheds timber companies own a large percentage of the private lands, which they
manage for commercial timber production.

[INSERT graphic: MC_- Map - land ownership map within the MCO area MCO Land Ownership Map]

The USDA Forest Service (USFS), Bureau of Land Management, and National Park Service are the major
public land managers in the area, especially in the higher elevation watershed lands. These public lands
provide recreational opportunities for people throughout the state and beyond. Large private land
holdings for timber production of softwood forests exist in areas designated as Timberland Preservation
Zones; management of National Forest land for multiple uses is addressed in Forest Plans. Forest
management practices such as fuels reduction, access road policy, and logging methods affecting the
risk of forest fires have a large impact on water quality and supply in these watersheds.

Three-fourths of the irrigated land area is pasture in the northern Sierra, but the growing-season length
is suitable for a variety of crops at lower elevations, including grain, wine grapes, apples, and other
deciduous fruit (DWR CWP 2009). The shift to viticulture continues, especially in the central Sierra,
where it is the major crop. Open spaces, such as wetlands, meadows, fens and marshes provide
recharge areas, filtration, and flood attenuation that benefit downstream interests. The shift continues
from historical land uses (such as timber harvesting, livestock grazing, and irrigated agriculture) to
residential, commercial, and recreational developments.
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Water

Following the Spanish and Mexican eras, the genesis of California’s wealth and water development can
be traced in large part to the Mountain Counties area, with water manipulation in the Sierra foothills
enabling the gold extraction that helped to capitalize the development of the state, and lead to
subsequent investments in rail, agriculture, city building, and other commercial venues. These water
supply systems represent some of the earliest consolidated water rights in the history of water
development in California. While local use of water originating in this overlay area comprises only a
small fraction of the total statewide population, Mountain Counties residents are the primary stewards
of much of the state’s water.

Water is the number one renewable resource exported from the Sierra based on the $1.3 billion
monetary value of the individual water rights involved (SNEP 1996). Although $1.3 billion may be the
market value for the Mountain Counties water, the economic value is likely much greater. Mountain
Counties’ water irrigates much of the Central Valley of California’s agriculture, which was recently
valued at $34 billion (CDFA 2011). The economic value of Mountain Counties’ water could be quantified
by applying a multiplier to the revenue it creates for California’s agriculture.

The Mountain Counties area is the primary source for most of the State’s exported water. The region
now faces formidable challenges, both politically in terms of water rights and flows required to restore
the Sacramento-San Joaquin River Delta, and from nature herself, due to anticipated effects of climate
change and the potential for long-term droughts that could devastate the state’s economy, and the
Mountain Counties communities’ way of life.

Water Budget/ Water Balance Summary

Figure 2 summarizes the total developed water supplies and distribution of the dedicated water uses
within this overlay region for the twelve years from 1998 through 2009. As indicated by the variation in
the horizontal bars for wet (1998) and dry (2001) years, the distribution of the dedicated supply to
various uses can change significantly based on the wetness and dryness of the water year. The more
detailed numerical information about the developed water supplies and uses is presented in Volume 5,
Technical Guide, which provides a breakdown of the components of developed supplies for agricultural,
urban, and environmental purposes and Water Portfolio data.

[INSERTgraphic: Updated Version of Figure MC-5 Map of Butterfly Chart: MC_ - Graphic — Water
Supply and Balance “Butterfly” Graphic for MCO Water Balance

For the Mountain Counties overlay area, dedicated environmental water for instream fishery flows
dominates the developed water use; urban and agricultural water uses are a much smaller portion of
the total. The water supply portion of Figure 2 also indicates that most of the water supply in this region
is from surface water flows from the Sierra Nevada, with significant amounts of water reuse by
downstream users. Groundwater usage is very minor in this region because the Mountain Counties
Overlay area does not overlay or have access to any significant large groundwater aquifers.

Table MC-4 presents information about the total water supply available to this region for the twelve
years from 1998 through 2009, and the estimated distribution of these water supplies to all uses. The
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annual change in the region’s surface and groundwater storage is also estimated as part of the balance
between supplies and uses. In wetter years, water will usually be added to storage; and during drier
water years, storage volume may be reduced. Of the total water supply to the region, more than half is
either used by native vegetation; evaporates to the atmosphere; provides some of the water for
agricultural crops and managed wetlands (effective precipitation); or flows to other states, the Pacific
Ocean, and salt sinks like saline groundwater aquifers. The remaining portion, identified as consumptive
use of applied water, is distributed among urban and agricultural uses and for diversions to managed
wetlands. For some of the data values presented in Table #, the numerical values were developed by
estimation techniques because actual measured data are not available for all categories of water supply
and use.

[INSERT graphic: Updated Version of Table MC-4 Table of Water Balance Data: (Insert Mountain
Counties Overlay area water balance for 1998-2009 (thousand acre-feet))]

Water Governance

More than 100 local governmental agencies and districts, most serving from 1,000 to more than 100,000
customers, deliver water and treat wastewater for water users in the Mountain Counties area. In
addition, many city and county governments manage land use zoning, building permitting, and other
activities related to water resources development and utilization such as treated and raw water
management plans and drought plans. County General Plans provide direction for these activities. East
Bay Municipal Utility District (EBMUD) and Hetch Hetchy Water & Power export water from the
Mokelumne and Tuolumne rivers to the San Francisco Bay Area. These agencies are managed by
governing bodies elected by their customers, who live outside the Mountain Counties area. The State
Water Project and the federal Central Valley Project also export water from the area, and numerous
Central Valley water agencies manage additional reservoirs to divert water from the western edge of the
area. Finally, several State and federal agencies exercise regulatory control over water management
activities. [INSERT: Table MC-6 (from 2009 MCO)] lists some of the major types of organizations
involved in the governance and planning of water resources in this area.

In addition to the government and public agencies with responsibility for managing water resources, the
Mountain Counties area is home to several regional planning organizations seeking to identify future
trends such as climate change and their challenges. These groups are working on issues of land use,
housing, environmental quality, economic development, wetlands, water reliability, watershed
management, groundwater management, water quality, fisheries, and ecosystem restoration. The
Mountain Counties Water Resources Association assists water agencies and local governments in
coordinating water resource matters important to the area and interfaces with applicable State officials
and departments on these matters. Formed in the 1950s, its members include 17 water agencies and
local governments who meet bimonthly. Existing and developing integrated regional water management
(IRWM) planning groups are discussed later in this report.

[INSERT: List of major NGOs and other groups here.

Request Input from Regional Forum to develop comprehensive list.]
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FERC Relicensings

Hydropower is an important source of renewable energy; however, the building and operation of
hydroelectric power projects can affect the natural environment and result in changes to land use. The
Federal Energy Regulatory Commission (FERC) has the exclusive authority under the Federal Power Act
to license nonfederal hydropower projects on navigable waterways and federal lands. Recent and
ongoing FERC project relicensings throughout the Mountain Counties area require extensive review of
the balancing of watershed-wide environmental and human goals in order to best utilize available water
resources for multiple uses, including adequate water supply storage, hydroelectric power generation,
agricultural and domestic use purposes and recreation, while ensuring instream flows, reservoir levels,
bypass flows, and upstream diversions provide environmental protections including the protection,
mitigation, and enhancement of fish and wildlife habitat in the downstream reaches.

Special Designations

The Mountain Counties Overlay area contains many important resources that have been recognized and
protected through special designations. Some of these designations set management conditions that
affect instream flows for the benefit of the environment and recreation throughout the mountain
counties. For example, the Vernalis Adaptive Management Program (VAMP), San Joaquin River
Restoration Program, Yuba River Accord, and the Water Forum Agreement for the Lower American
River, all affect and control the flow of water for numerous beneficial purposes, including fish flows for
listed species. Flow is further regulated by conditions on existing diversions imposed by the State Water
Resources Control Board for upstream Clean Water Act (Section 401) requirements, as well as other
upstream public trust values®.

e ADDITIONAL RESOURCE: Readers may refer to Volume 4 of the California Water Plan Update
2005 for an excellent discussion on Applying the Public Trust Doctrine to River Protection.

There are streams within the Sierra Nevada ecosystem, such as the Middle Fork of the Stanislaus above
New Melones Reservoir, which are designated by the State as Wild Trout Streams (Fish and Game Code
section 1726 et seq.). Such designation recognizes the unique fishery values and requires specific flow
standards for projects located on affected rivers to maintain a healthy, self-sustaining wild trout
population. Similarly, some streams within the Mountain Counties area are protected as Wild and
Scenic Rivers under federal or State laws designed to balance the need for water development with the
need to protect some of the few remaining free-flowing rivers that have other outstanding values, such
as recreational, scenic, geologic, wildlife, historic or cultural. Management efforts, such as setting
minimum flows, help to protect the conditions that existed at the time the river was designated as a
Wild and Scenic River.

* California’s water governance structure has ancient roots in the oldest surviving common law in history, the
public trust doctrine. Under the concept of public trust, the states were granted sovereign rights to the commons
(water, air, and land) and sovereign responsibility for its care. Since then, the public trust doctrine has been used
with some excess to protect the public’s interest in water and other critical resources.

17
DRAFT DOCUMENT FOR REVIEW AND DISCUSSION PURPOSES


http://www.waterplan.water.ca.gov/docs/cwpu2005/vol4/vol4-environment-applyingpublictrustdoctrine.pdf

Section II: Unique Characteristics

Water Rights
Before California became a state in 1850, the doctrine of riparian rights was recognized by England and

the eastern United States. The doctrine held that owners of lands adjoining a stream shared the right to
the waters of the stream for use on the adjacent lands to the exclusion of use on any other lands. The
first California legislature adopted English common law as the state’s legal system, which made riparian
rights the test for resolving legal disputes.

Appropriative rights were recognized among the early miners who required the transfer of water from
streams and rivers to claims that were distant from the source. The principle was that whoever first
extracted and used a certain quantity of water would be allowed to continue the use against any later
claimant. Early on in California, riparian rights adjacent to private land were held to be superior to
appropriative rights. Appropriative rights were recognized as “first in time, first in right”.

Senior appropriative water rights holders are permitted to divert their entire water right amount before
junior water rights within the same watercourse can begin to divert any portion of their water right
allocation. During dry years, newer (junior) water rights in many stream systems are not able to utilize
their water rights. In a fully allocated or over-allocated watercourse the most junior (most recently
acquired) water users may have a water right permitted on paper, but only have the ability to exercise
their water right during very wet years since all senior water rights must be fully satisfied before a junior
water right can be exercised.

As mining gave way to agriculture, and increasing populations required land development, pressure on
the supremacy of riparian rights increased. New settlers wanted to use surface water on lands that
were not next to the water courses, and therefore, could not get riparian water rights. Eventually,
enough political pressure was applied on the legislature to change the California Constitution. The
California Constitution of 1879 declared that “the water resources of the State be put to beneficial use
to the fullest extent... and that the conservation of such waters be exercised.” It also declared that all
water appropriated to be a “public use, and subject to the regulation and control of the state.”

The public trust doctrine holds that certain resources — air and running water, for example — are above
private ownership and are held in trust for the benefit of the people. From English Common Law, the
doctrine originally applied only to fishing and commerce on tidelands and navigable waters, but in
California it has been expanded to include other waters and recreational and environmental benefits.

Water in California is considered to be the property of all citizens, and its use is governed by the State
through the granting of permission, or “water rights,” to individuals and entities by way of the rule of
priority right. This means that the holder of a senior appropriative water right is “entitled to fulfill his
needs before a junior appropriator is entitled to use any water.” This control was established in the
California Constitution (Article X Section 2) as a way of ensuring that this valuable resource would be
used in ways that are reasonable and beneficial. Beneficial use is broadly defined as any use that is
considered to be consistent with the public interest (for example, agriculture, domestic use, industry,
fish and wildlife, recreation); and reasonable use is the use of water without excessive waste. Unlike a
land right, the holder of a water right owns the benefit of the water and not the water itself.
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In 1913, the legislature passed the Water Commission Act, creating a state agency to determine whether
proposed appropriations should be allowed. The Water Commission Act became effective in 1914 and
then, the priority date for each appropriative right is determined by the date of application to the State
for such right. Prior to 1914, priority was established by posting and recording notice of the intended
appropriation and the construction and use of facilities to appropriate the water. Many water rights
held by agencies in the Mountain Counties have pre-1914 priority as the water was originally
appropriated for mining in the 19" Century. This water continues to be used for agricultural and
municipal purposes and is vital to the health and safety of local communities.

Interestingly, much of the water supply originating in Mountain Counties is unavailable for local use due
to prior water rights appropriations for downstream or out-of-basin users. For example, in the early
1900s, Bay Area water agencies were granted rights to export supplies from the Mokelumne and
Tuolumne rivers to meet anticipated demands. Later, the State and federal water projects, Central
Valley water agencies, and the US Army Corps of Engineers (USACE) were granted rights to build the
major foothill multipurpose reservoirs from Lake Oroville to Millerton Lake, which enable delivery of
water for use in other regions of the state through canals, aqueducts, and via the Delta. Other
Mountain Counties rivers have received state or federal wild and scenic designations, and therefore,
cannot be developed for water supply and hydroelectric purposes.

A 1928 amendment to the California Constitution mandated that holders of all water rights,
including riparian, must use the water and do so reasonably and beneficially. Failure to do so results in
loss of the right. The California legislature passed the county-of-origin act in 1931, and the area-of origin
act in 1933, prior to construction of the State and federal water projects. These legal assurances were
provided to upstream communities that their future needs, as well as that of their watersheds, for
adequate water would not be compromised by operation of the projects and their export of water
outside the areas where it originated. The “area of origin” statutes are codified in State law at
California Water Code §§10505, 10505.5, 11128, 11460, 11463, and 12200-12220.

[INSERT Table: Table MC-3 from ‘09 MCO - Reservoirs in the Mountain Counties Overlay Area]

In-Region Use
To better understand the unique situation underlying water use in the Mountain Counties overlay area,

it helps to know a little bit about the history of water development in the region. The mining operations
of the Gold Rush era marked the beginning of much of the water supply development for the foothill
and mountain areas, especially hydraulic mining. Subsequently, Pacific Gas and Electric Co. (PG&E) and
several water agencies developed an extensive hydroelectric power and consumptive® water use
delivery system throughout the Sierra Nevada, often incorporating old mining ditches.

* Uses of fresh water can be categorized as consumptive and non-consumptive (sometimes called "renewable"). A
use of water is consumptive if that water is not immediately available for another use. Losses to sub-surface
seepage and evaporation are considered consumptive, as is water incorporated into a product (such as farm
produce). Water that can be treated and returned as surface water is generally considered non-consumptive if that
water can be put to additional use. Water use in power generation and industry is generally described using an
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Most of the early water conveyance facilities were later purchased or transferred to local water agencies
for consumptive water deliveries. Some of these water agencies still use the ditch systems today as a
primary means of water delivery to both their water treatment plants and to some individual water
users along the route to the treatment plants. There are still other areas that divert untreated water
directly from raw-water ditch systems, supplemented by bottled water deliveries, for their residential
use.

Significant early water development within the Sierra Nevada took place during the era immediately
following the discovery of gold up through the late nineteen forties. Most of these early diversions and
reservoirs were relatively small and with few exceptions served local communities within the Mountain
Counties watersheds.

The primary, and in some cases exclusive, sources of water for use within Mountain Counties
communities are the rivers and streams in which these on-stream diversions and storage facilities have
been constructed with local financing.

As a result, local water supplies vary seasonally and year to year, depending on the amount and timing
of precipitation and the corresponding large fluctuations in runoff. Many hundreds of public and private
water systems supply water for uses within the Mountain Counties area, with locally developed surface
water accounting for approximately 90 percent of the local consumptive use (DWR). The remainder of
the water is provided from federal water facilities, individual groundwater wells and small private
surface storage, locally developed imports from adjacent hydrologic regions, and reclaimed wastewater.

Groundwater

While groundwater only constitutes roughly 5 percent of the overlay area’s water supply, it is an
important source for rural single-family homes as well as public and private water supply systems
(DWR). Groundwater availability is often limited to fractured rock and small alluvial deposits
immediately adjacent to the area’s many streams. In the rural areas, many individual residences are not
connected to a municipal water system and are wholly dependent upon individual wells for domestic
use, which are often unreliable during drought periods. Some farms and many of the vineyards have
developed wells with enough production to irrigate their lands in all but the driest of years. Larger
groundwater basins occur in the high valleys of the upper Feather River. Sierra Valley, the largest valley
in the watershed, contains a large aquifer that has suffered from overuse in recent decades. For more
information, see DWR’s California’s Groundwater Update 2003.

Out-of-Region Use
Early water development, secured by pre-1914 or “senior” water rights, was cumulatively small

compared to the water resource development era beginning after 1950, which was geared more toward

alternate terminology, focusing on separate measurements of withdrawal and consumption. Withdrawal describes
the removal of water from the environment, while consumption describes the conversion of fresh water into some
other form, such as atmospheric water vapor or contaminated waste water.
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moving water to more developed areas outside of the Mountain Counties area. A full 80% of the
present reservoir capacity in the Sierra Nevada was completed after 1950 (SNEP).

Water stored upstream provides an essential safeguard downstream for agriculture, the environment
and domestic purposes during dry years, as well as protection against salinity intrusion, floods and
catastrophic levee failure in the Delta. Upstream storage in the Mountain Counties sustains the
spawning and rearing habitat of anadromous and resident fisheries, including listed species, by releasing
instream flows of cold, clean water. The interregional connection and the ability to move water from
north to south in times of drought or other crisis, such as levee failure, should be a key component in
the California water portfolio. Complex state and federal regulations and insufficient storage capacity
upstream can lead to shortages, degraded water quality, warm water harming fish, and fallowed crop
land, requiring the state to import more food from other places that lack the State’s high quality control
standards.

The 2011-2012 water-year is a case-in- point. Despite an extremely dry winter, carryover storage in the
Mountain Counties reservoirs helped to normalize water deliveries statewide. While the carryover
storage helped normalize statewide water deliveries, the existing reservoirs alone were not adequate to
retain the substantial rainfall the previous water year. Similarly, the unexpected failure of a levee on
Upper Jones Tract in the South Delta in June 2004 during dry weather required the release of vast
guantities of stored water from Folsom and Oroville reservoirs to prevent seawater intrusion into the
Delta and restore the delivery of water supplies south of the Delta.

Water Efficiencies

Water use efficiency includes the use of Mountain Counties’ water resources, including the widespread
utilization of water smart technologies and practices that deliver equal or better results with less water.
Efficient water use can have major environmental, public health, and economic benefits by helping to
improve water quality, maintain aquatic ecosystems, and protect drinking water resources. Accounting
for water and minimizing water system losses are essential steps toward ensuring that California’s water
supplies are sustainable. This is best accomplished when water suppliers meter use by their customers
and monitor their own operations and downstream water system deliveries. Metering helps to identify
system losses between the water treatment plant outflow readings and the usage measured by the
customers due to leakage, and also provides the foundation on which to build an equitable rate
structure to ensure adequate revenue to operate the system, and to ensure conservation-based tier
structure pricing.

Typically, water conservation has been associated with curtailment of water use and doing more with
less water, during a water shortage, such as a drought. By conserving water and by purchasing more
water efficient products water consumers can help mitigate the local effects of drought and also save
money on their water and energy bills. Using water more efficiently helps retain water supplies at safe
levels, protects human health and the environment, and ensures reliable water supplies today and for
future generations.
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Box MC-2 [Recycled Water Use]

__________________________________________________________________________________________________________________________________|
In 2011, EID reported using 2,247 acre-feet of recycled water for landscape irrigation, meeting 8% of its overall demands.

Calaveras County Water District uses 404 acre-feet of recycled water on golf courses in Calaveras County each year.

In 2011 TUD reported using 1,739 acre-feet of recycled water for agricultural irrigation, meeting 42 % of the overall
agricultural demands.

The City of Roseville’s recycled water program has reported the use of 2,400 acre-feet of recycled water for golf courses
and green belt areas, and is planning to increase its use of reclaimed water up to 4,000 acre-feet per year.

The City of Lincoln, has a state-of-the-art wastewater treatment plant, and is working with the County of Placer to construct a
regional water pipeline to receive wastewater from the unincorporated areas north of Auburn. Lincoln’s wastewater
treatment plant will then be able to supply recycled, highly treated wastewater for nearby agricultural customers.

Forestry

Historically, the Sierra Nevada Region has been challenged when addressing forest management, as
myriad interests and perspectives come into play. Moving beyond traditional arguments by shifting
focus to mutually agreeable principles will allow the region to emerge as a national leader in
collaborative forest management.

Timber

The Sierra produces up to half of the state’s annual timber supply, much of which comes from the
forests in the Mountain Counties Overlay area (SNFCI). In addition, the giant conifer forests of the
Mountain Counties store large amounts of carbon, absorbing more than twice the amount of carbon
than either tropical rainforests or temperate forests.

Fire

Fire has been an important element in ecosystem processes in the Sierra Nevada and Mountain
Counties area for thousands of years. Pre-European civilizations in the region deliberately ignited forest
fires on a regular basis. These fires cleared the forest undergrowth, promoting the health of the large
trees and the growth of important vegetation used for food and fiber. Small, cool fires helped prevent
the large high-severity, stand replacing wildfire events which now threaten the region’s fuel-choked
forests as a result of decades of fire suppression policies.

Large complex fires can have catastrophic impacts on the region’s ecosystems, communities and
economies. In addition to taking lives and destroying private property, such fires expose the watershed
to erosion, reducing the ability of the soil to absorb water and increasing the speed at which water runs
off the bare soil, carrying sediment with it into streams and reservoirs and causing flooding in local
communities. Large wildfires also release carbon stored in trees and soil, damage critical habitat for
wildlife and fish, compromise transmission, supply and delivery of water and electricity, and cost
millions of dollars for fire-fighting and restoration.

Different types of vegetation have different “fire return intervals,” defined as the length of time
between naturally occurring fires. Research compiled by the Sierra Nevada Ecosystem Project in the
mid-1990s tracked median fire return intervals for specific vegetation zones and compared them with
the years since the last fire in that zone. In almost all cases, the period of time since the last fire was
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several times larger than the fire return interval for that zone. This indicates that almost all of the
region’s forests are overstocked with fuel, creating the conditions for high-severity wildfires. These
severe fires, which were once rare events, have now become the rule.

[INSERT graphic: wildfire hazard map]

The unhealthy conditions of the region’s forested lands are directly related to historic management
practices, including intensive logging activities and fire suppression. These activities have resulted in
forest stands that are severely overstocked (too high of a tree density) and contain heavy loading of
ground and ladder fuels. In addition, areas planted as even-aged stands (e.g. plantations) to replace
harvested trees are often overgrown to the point where they have become wildfire hazards, and also
leave the forest highly susceptible to disease, insect attack, and drought. The California Forestry
Association estimates that the density of trees in Sierra Nevada forests in the Gold Rush period was 50 —
70 trees per acre, while the density in 2010 was 400 trees per acre.

Led by science and public policy, forest management practices now strive to restore these lands to an
uneven-aged and fire adapted ecosystem that will be more resilient to disturbances and provide habitat
for old growth species. This restoration approach also includes the use of fire which, in low and
moderate intensity, has many beneficial impacts for ecosystem health. Pre-treatment (mechanical and
hand thinning), however, is often necessary to keep these fires from becoming high-severity events
which can be destructive to forest health and wildlife habitat.

Agriculture

Local agriculture, including farming and ranching, is critical to the economies, natural environment, and
health and well-being of communities throughout the Mountain Counties. For the past 40 years
cow/calf operations and forestry have provided more than [INSERT: %] of revenue for many of the
Mountain Counties. Local water supplies and delivery systems have been developed over many years to
meet the needs of agriculturists in the Mountain Counties area. Local agriculture has continued to
develop and overcome temporal challenges, such as declining commodity markets and catastrophic
disease, to realize a sustainable industry of agro-tourism, direct marketing, and local consumption.

Crops are commonly permanent, such as deciduous orchards, wine grapes, and Christmas trees, while
livestock grazing and other ranching activities continue throughout the mountain counties. Topography
limitations and management constraints, due to smaller acreages, limit the production of seasonal crops
that can be fallowed.

As an example, the following lists gross crop value on a yearly basis for five of the 16 counties that make
up the Mountain Counties overlay area:

El Dorado / Alpine Counties S35 million

Amador County $30 million
Calaveras County $24 million
Tuolumne County $22 million
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Total for the 5 counties: $111 million

(Source: County Crop reports from the County Ag Commissioner)

In addition to direct crop values, agriculture has a significant impact on the local economy through
indirect retail. For example, in El Dorado County, the local economy saw an additional 360 million in
sales as a result of agriculture. This includes wineries and agricultural tourism, like Apple Hill. Agriculture
also has a strong impact on the local workforce. From 1990 to 2006, Amador County saw a 147%
increase in the number of people working in agriculture.

Land suitable for dry farming in the area is already maximized; therefore, much of the remaining farming
relies on groundwater. Utilizing groundwater in the Mountain Counties creates acreage size limitations
which, in turn, lead to necessarily small farming operations, most of which are owned and operated by
families who live on the land and have a strong connection to its environmental resources.

Many farms market directly to the public through tasting rooms, cider-mills, u-pick orchards, and other
means that support a vibrant agro-tourism industry and are the food source of local communities.
These working lands provide open space and critical habitat for plants and animals and preserve the
natural function of the watershed. Their existence largely depends upon continued reliable water
source.

In many areas of the Mountain Counties, lands in agricultural production are increasing, as is the
dedication of water supplies for irrigation. For example, in the Counties of El Dorado and Calaveras land
use projections call for agricultural irrigation water deliveries to increase within each county by 30,000 —
40,000 acre-feet per year within several decades. This reflects the dedication of large tracts of open
space to agricultural production consistent with the counties’ general plans and growing demand for
agricultural irrigated lands. As a result, open spaces of important habitat and naturally functioning
watersheds will be preserved for the benefit of both communities within and downstream of the
mountain counties.

Recreation/Tourism

The Mountain Counties area offers world-class recreational opportunities and draws millions of visitors
annually from around the world for everything from hiking, skiing, fishing, biking, rafting, or mountain
climbing to more tranquil activities like sight-seeing, picnicking or photography. From the Sierra to the
Sacramento-San Joaquin Delta, lakes and rivers among forests, farms, and cities create an experience
like no other.

The significance of recreation to the Mountain Counties region is demonstrated by the fact that the
populations of many areas within the mountain counties vary greatly due to recreational use. Many
recreationists visit state, national and regional parks as wells as state, federal and private forest lands.
In some communities in the mountain counties, the resident population may be significantly smaller
than the peak (winter and/or summer) recreational population.
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Much of California’s rich history is connected to the agricultural productivity of the Sierra Nevada
foothills region. While thousands of migrants flooded into to the area in search of gold, many also came
to grow and supply food to the prospectors. The favorable climate and excellent soils of the region
produced a wide variety of fruits and vegetables which quickly gained popularity beyond the local areas
and were being shipped across the country. Many of the farms and ranches established during the birth
of California are still producing a wide variety of exceptional products ranging from grass-fed beef to
Mandarin oranges to apples and an exploding array of award winning wines. The variety and quality of
the region’s agriculture have inspired the growth of a robust tourism economy that appeals to travelers
from around the world hungry to experience locally grown and prepared food and wines. Those culinary
attractions are often paired with opportunities to participate in authentic western cattle drives or
harvesting and crushing fruit. Much of what built California and its iconic connection to the American
West can still be experienced in the foothills of the Sierra Nevada.

Environment

Fish, wildlife and native plants, including a number that are rare, threatened or endangered, depend on
water to thrive. The snow and rain that falls in our region serves a delicate ecological system — much of
which is supported through actively managed conservation work. The rivers within the Mountain
Counties area also play a critical role in the lifecycle of anadromous fish, including salmon and steelhead.
These fish which are born in freshwater rivers migrate to and spend most of their lives in the ocean and
return to fresh water to reproduce, need healthy home watersheds to return to for spawning.

Ecosystem Services

Watersheds comprised of large, uninterrupted expanses of forests and meadows, intact soils, lakes and
rivers provide ecological services such as water and carbon retention or sequestration, groundwater
absorption, water filtration and the production of oxygen and nutrients on a life-sustaining scale. Other
benefits of the area’s natural systems include climate regulation, flood control, habitat for plants and
wildlife, and pollination, as well as market-based products such as food, construction material and
medicines.

There are various efforts taking place to recognize the economic value of the goods and services that
nature provides and to incorporate that value into natural resource management decisions. Such
recognition includes development of ways to measure the economic value of those services. This can be
important information for water managers who normally see only the costs of ecosystem protection and
restoration, but not the benefits, in their budgets. The services considered in these projects include
water supply, wood products, carbon sequestration for greenhouse gas mitigation, hydropower
generation, land subsidence reversal and fish and wildlife.

Manmade engineered structures to provide the same level of water resources as are provided naturally
by the Sierra Nevada would cost $1.53 trillion to replicate - in the value of water, alone. (The
calculation estimates $1,800/AF by the reverse osmosis process, 17.0 MAF of Sierra run off, and a 50
year permit cycle to get to a total of $1.53 trillion dollars.) Moreover, Sierra Nevada streams produce
enormous water-related benefits to downstream communities beyond the mountain counties,
including, for example:
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e 5450 million of irrigation water annually;
e $290 million of municipal water annually; and
e $610 million of energy production annually. (values in 1998 dollars)

Despite these benefits of more than $1.3 billion per year, there is very little outside reinvestment in the
Sierra Nevada ecosystem to continue providing these and other important benefits.

Box MC-3 Forest, Water, and Fire Management in the Mokelumne River Watershed
__________________________________________________________________________________________________________________________________|

The Mokelumne River provides several environmental and economic benefits typical of watersheds with headwaters in the
Sierra Nevada. It supplies water to the East Bay Municipal Utility District and its 1.4 million customers, and to over 800,000
acres of vineyards, orchards and other crops. The river provides recreational uses, such as whitewater rafting and trout
fishing, as well as hydropower generation. The watershed supports forestry and biomass energy plants. At the same time,
the watershed is habitat for many species of fish and wildlife, including Chinook salmon and steelhead.

The Mokelumne Watershed Environmental Benefits Program is a collaborative effort designed to protect and restore nature
and its benefits, including forests, water, fish, wildlife, and recreation. It also aims to support local economies and rural
communities, from the headwaters of the Mokelumne River in the Sierra Nevada to the Sacramento-San Joaquin Delta. The
program will measure and track both expenditures in watershed restoration and their environmental results, with the aim of
increasing both the amount and effectiveness of restoration activities.

The project is based on a recognition that downstream communities depend upon the watershed services provided by
upstream landowners in the region. As of now, upstream land managers generally have no incentive to invest in stewardship
practices that explicitly provide public benefits. There is no clear obligation to, or mechanism for, downstream users to
contribute financially to the management practices needed to ensure the continued provision of the services.

The vision of the project is to provide private and public land managers in the watershed with resources and incentives to
carry out certain conservation treatments and thereby insure the viability of the environmental benefits. The project intends
to develop payment mechanisms that allow private utilities, government agencies, communities, foundations and nonprofits
to pay landowners and managers to enhance and manage their lands in ways that benefit people and nature—fish, wildlife
and habitat.

Conservation goals of the project include prevention of catastrophic wildfire, less soil erosion, reduced sedimentation of
streams and reservoirs, and an increase in mixed-age stands of forest trees. Proposed watershed restoration treatments
include fuel load reduction via thinning of stands of small trees and brush; a halt to the practice of piling and burning woody
debris; conversion of wood scraps into valuable products, such as fence posts, stove pellets and other bio-fuels; re-
vegetation of abandoned roads to prevent their erosion; and meadow improvements (see Box MC-4), among others.

Fire suppression since the late nineteenth century has allowed the proliferation of unusually dense stands of small trees that
are much more susceptible to combustion during wildfires than larger old-growth trees. They allow fire to spread quickly. The
result is that when wildfires eventually occur, they are uncharacteristically large and severe. In turn, the bare soil on burned-
over hill slopes quickly erodes in rainstorms and sends large pulses of sediment into streams and reservoirs. Landslides
also become more frequent, with the same result.

Expected results of application of the management practices include a more natural water cycle, which means more water
storage in the snowpack and less wintertime water runoff from hill-slopes, because they have been re-vegetated; less soil
erosion and siltation of waterways; forest restoration that provides shade to reduce stream temperatures; less need to
remove silt from reservoirs; and more space in reservoirs for water supply storage and hydropower generation. Thinning of
even-aged, single-species stands of trees should also allow more species of trees to grow in an area and increase the
variety of animals living there.

The proposed management actions should save money otherwise spent on removal of sediment and debris from reservoirs
and on water treatment to remove suspended particles. Intact forest land should provide shade that maintains the
snowpack longer into the spring, thus freeing up storage space in reservoirs. The program has begun to evaluate the
financial costs and benefits of actions that could reduce soil erosion and sedimentation of water reservoirs.

Downstream reaches of the river support salmon and steelhead, which are cold-water fish in a hot-summer climate. The
program is starting to re-forest the riverbank on agricultural property, partly for its habitat value and partly aiming to cool the
river with shade. A successful effort could reduce the need for releases of cold water from reservoirs and thereby provide
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more flexibility in water operations.

The program has a collaborative process and structure. Sustainable Conservation, Environmental Defense Fund, Sierra
Nevada Conservancy and The Nature Conservancy, with grant funds from NRCS, have convened a group of local and
regional stakeholders to develop and carry out the necessary ecological restoration work. The group meets regularly and
includes representatives from watershed groups, the US Forest Service, local government, East Bay Municipal Utilities
District, Pacific Gas and Electric, Sierra Pacific Industries, other private landowners, and the San Joaquin County RCD.

Box MC-4 Meadow Improvements in the Sierra
__________________________________________________________________________________________________________________________________|

In a natural condition, mountain meadows have deep soils, dense vegetation, and a drainage pattern where water flows
across the flat meadow and infiltrates into the soil. Meadows typically remain saturated with water for most of the year and
store groundwater in their soils, acting as natural reservoirs. Slow release of water from the sediments to downstream
drainages provides flow long after surface runoff has stopped for the season. In addition, the water storage capacity of
meadows can reduce the rate of runoff during spring snowmelt and reduce peak flows that cause floods downstream. The
net result is higher summer flows and lower winter/spring flood flows—compared to degraded meadows.

In meadows exposed to practices such as over-grazing by livestock, road-building and deliberate draining, the streams
typically erode into gullies. Then water entering the meadow drains quickly into stream channels, rather than across the land
surface. Rapid drainage extends and deepens stream-bank and stream-bed erosion, further lowering the water table and
drying out the meadow. This conversion is permanent; channel incision does not repair or reverse itself.

Drying of meadow soils allows invasion by drought-tolerant shrubs and trees that contribute to fuel loads and add to the risk
of large wildfires. Loss of wet meadow vegetation eliminates habitat for numerous riparian animals, several of which are now
at risk of extinction in the Sierra Nevada. Channel erosion adds to stream sediment loads. And dry meadows have little
forage value for livestock.

Most meadows in the Sierra Nevada had already experienced gully erosion before 1940. Those effects remain on the
landscape and will heal only with active intervention. Meadow restoration commonly involves filling or plugging gullies,
routing surface flows over the meadow surface, and raising the water table. The Sierra has more than twelve thousand
meadows, comprising about 300,000 acres. Since about two-thirds of them are thought to be degraded, to return all of them
to well-watered conditions is a huge task.

Mountain meadows are biodiversity hotspots, especially for birds and amphibians. The large variety of plant and animal
species in meadows is mostly different from that in nearby forests. Thus, intact meadows add a great deal to the overall
biological richness of California’s mountains. Recent initiatives aim to rehabilitate and conserve wet meadows in the Sierra
Nevada, both for their great biological value and to better understand the role of restoration in improving water management.
Their impetus lies in a better water supply for people and wildlife.

The largest initiative, begun in 2010, is led by the National Fish and Wildlife Foundation. The NFWF program intends to
restore and enhance habitat on a large geographic scale, validate the benefits of restoration and build regional capacity to
carry out projects. The first five years of the initiative focus on building the economic and scientific rationale for meadow
improvements and carrying out projects to restore at least 20,000 acres. Contingent upon success in the first phase, the
second phase will seek to ensure restoration and management of most of the degraded meadows in the Sierras.

The program addresses three outstanding issues: uncertainty about the magnitude of benefits, maintenance of benefits after
restoration and incomplete support from ranchers. Resolution of the first issue hinges on a demonstration that water
outcomes are real and cost-effective. This requires clarification of the relation between water-table elevations and base flow
increases and the reasons for their variability. To do so, the program is studying a range of meadows from north to south
and high to low elevation and across soil and vegetation types. The aim is to quantify groundwater storage and stream-flow
regulation. Alongside this is an economic analysis of the ecosystem services provided by restoration, including flow
regulation, flood attenuation, water supply reliability, and water quality.

Maintenance of desired conditions after restoration is an issue because several pervasive land uses in the Sierras can undo
the work and reduce the value of restored meadows. Development, infrastructure, and road-building threaten many of the
largest meadow complexes on private land, while recreational use, fire, and unplanned livestock grazing pose further risks
on both public and private land. One solution is written agreements that define the terms of post-project maintenance and
site management. Easements to protect the ecosystem services of meadows from future threats are another option.
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The third issue is that the ranching community does not fully support meadow improvements—or necessarily see them as
improvements. The great majority of meadows, whether on National Forests or private land, are grazed by livestock. Some
have more than a 100-year history of cattle grazing. It may not always be clear to ranchers that voluntary limits on grazing
intensity to allow or maintain wet-meadow vegetation would either be compensated or be offset by higher forage value.
Hence, the program seeks to quantify grazing benefits, ideally to show that meadows with intact hydrology can offer reliable,
increased forage for local ranches.

One of the first projects to this end is a joint venture between the Environmental Defense Fund, Tuolumne County Resource
Conservation District, American Rivers and the Cosumnes American Bear Yuba (CABY) Integrated Regional Water
Management Group called “Sierra-wide solutions—working meadows on private lands in the Sierra Nevada.” The project
aims to measure and articulate the costs and benefits of meadow improvements and establish a dialogue on meadow
enhancements among the various stakeholders.

The project set up a series of focus groups to engage ranchers and other private landowners and identify their concerns and
priorities. Landowners expressed concerns about the effects of enhancement activities on the profitability of their operations
and regulatory interference arising from creation of wetlands and habitat for listed species.

The project conducted a study of the economics of meadow improvements. It found that the increase in forage value for
livestock is real, but generally not enough to cover the cost of restoration. Thus, it concluded that ranchers are unlikely to
pay for meadow improvements on their own.

The study also reviewed the literature on the hydrology of restored meadows and their effect on dry-season flow
downstream. It concluded that current knowledge is inadequate and results vary greatly, from showing increases to
decreases in downstream flow levels.

In a related initiative, DWR is funding the US Forest Service to investigate the hydrology of restored wet meadows and their
contribution to improved water supply reliability. Prior to the study, the Forest Service estimated that meadow rehabilitation
on National Forests in the Sierra Nevada might increase dry-season stream flow by 5000 to 50,000 acre-feet in the
Sacramento-San Joaquin watershed. See the forest management strategy in Volume 3 for details.

The current study is sampling one hundred meadows with areas between 10 and 500 acres on National Forests in the Sierra
Nevada. It compares water budgets in natural, degraded and restored meadows to evaluate regulation of groundwater
discharge. The aim is more accurate estimates of changes in seasonal groundwater storage and stream flow following
restoration. Results to date are that, compared to eroded meadows, restored meadows support higher flows in early to mid-
summer in most cases and a longer duration of flows in summer. This issue is contentious, because irrigators downstream
of some meadow restoration projects have asserted a clear decline in late summer flows.

[INSERT graphic: Before and after pictures of meadow restoration project]

Energy

Hydropower
Within the Sierra Nevada, there are well over 100 hydroelectric projects licensed by FERC under the

authority of the Federal Power Act, with license periods extending up to 50 years. The associated
reservoirs and water conveyance facilities produce renewable energy at a lower cost and higher
reliability than solar or wind power systems. Water supply and timely releases are key factors in proper
operation of this critical infrastructure. Through the FERC relicensing of many of these projects,
achieved through multi-year collaborative negotiations with stakeholders representing a wide array of
environmental, recreational, water supply, federal and state interests, the environmental and
recreational benefits of operating such projects have increased dramatically. Higher in-stream flow
requirements and other habitat improvements for the fishery and other ecological resources as well as
pulse flows for rafting and Americans with Disabilities Act (ADA) accessible improvements to
campgrounds and boating facilities are just a few of many examples.

Large Hydroelectric Projects in the Mountain Counties Overlay Area
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e El Dorado Irrigation District Project 184

e Placer County Water Agency Middle Fork American River Project

e SMUD Upper American River Project

e DWR, MID, TID, PG&E and SCE Feather, American, Yuba, Bear, Stanislaus, et al. projects
including large pumped storage facilities

Several small in-pipe hydroelectric generation projects are also scattered throughout the region. There
is potential for 1000 MW of additional in-conduit hydro generation in the foothills, through the
development of small, renewable projects, typically less than 1 MW in capacity, which represents a
prime target to help achieve the Governor’s goal of 12,000 MW of distributed renewable energy by
2020 (see Governor’s Clean Energy Jobs Plan). Moreover, these renewable opportunities, using existing
water facilities on the tributaries to the State and federal projects, provide an integrated solution to
advancing DWR’s stated goal of reducing its reliance on coal-fired power to operate the State Water
Project while creating critically important revenue streams for economically disadvantaged communities
in the Mountain Counties.

Biomass

Biomass utilization is a critical element of California’s energy future. Current inventory information
indicates that in-forest fuels reduction may provide one of the largest sources of biomass fuel for power
production in California. According to the California Energy Commission, removal of excess biomass
from Sierra Nevada forests to achieve public safety and environmental benefits could produce more
than 30 million bone-dry tons (bdt) of biomass annually, of which approximately 18 million bdt would
come from commercial and non-commercial forest management.

Assuming that this volume of biomass could be environmentally and economically available, it would
comprise nearly eight times the biomass volume from all sources currently consumed for biomass power
production in California. The potential for power production would be substantial: 30 million bdt could
produce over 3,000 megawatts of power. Current biomass power production in California stands at
about 650 megawatts annually, with a total capacity of approximately 750 megawatts (Biomass LCA
Technical Summary, 2005). Biomass energy contributes 15 percent of the renewable power currently
produced in the state, but has the potential to provide considerably more.

California policy currently calls for 33 percent of its energy to be produced from renewable sources by
2020, with 20 percent of all renewable energy to be generated from biomass resources. Energy
produced from biomass currently provides only 3 percent of the overall in-state energy produced.
Estimates indicate that the greatest abundance of potential biomass feedstock in California—up to 41
percent—could come from forestry biomass. Clearly the opportunity for a significant contribution of
renewable biomass energy—and the creation of jobs and economic opportunity for its residents—exists
in the region, consistent with sustainable forest management.

Value Added Wood Products
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Maintaining existing facilities that process traditional dimensional wood products is critical to the long-
term economic sustainability of the region. In addition to creating energy, opportunities also exist for
production of a variety of wood products from the biomass removed from the forests. These products
include wood pellets (used for heating), posts and poles, and other specialty wood products. Developing
appropriately scaled infrastructure to process and create value-added products from the materials
removed to restore forest health is essential for the region to achieve a sustainable economy in forest
communities.

In order to protect existing resources, address potential threats and take advantage of the additional
contributions the region makes to the State’s energy production, economic development and emission
reduction goals, a coordinated initiative is needed to focus attention on this region, increase investment,
guide policy, and measure success.

o ADDITIONAL RESOURCE: The SIERRA Forest Technologies Cluster provides a framework.

Ditch Systems

Ditch systems are directly associated with mining and hydroelectric power industries, land settlement,
community development, and logging, and played a substantial part in the economic and corporate
development of the region and the rest of the state. The Mountain Counties landscape is strongly
evocative of the accomplishment of the early ditch and flume builders and the challenges they faced,
particularly in the unchanged higher elevations and in cutting the ditches through the limestone belt in
the lower elevations as they meander around hillsides, drop down steep slopes, or course across the
landscape.

Ditch systems are provide water for many beneficial uses. Such uses include but are not limited to:
living history, recreational opportunities, wetland and water quality enhancement, cultural significance,
wildlife, terrestrial, aquatic species habitat, groundwater recharge, fire protection, storm water
collection, aesthetic values, as an economic asset from agriculture, as an infrastructure asset, hydro-
energy generation, remote storage, heritage tourism, water delivery during power outage, and
contribute to unique quality of life.

e ADDITIONAL RESOURCE: Ditch systems provide water for many beneficial uses, defined in
California Water Code §1243

Tribes and Tribal Issues

Tribes and Tribal entities within the Mountain Counties area include: Berry Creek Rancheria, Calaveras
Band of Miwok Indians, Chicken Ranch Rancheria of Me-Wuk Indians, Chukchansi Indians, Chukchansi
Tribe, Chukchansi Tribe of Mariposa, Chukchansi Yokotch Tribe, Enterprise Rancheria, Greenville
Rancheria of Maidu Indians, Konkow Valley Band of Maidu, Mooretown Rancheria, Nevada City
Rancheria — Nisenan Tribe, North Fork Band of Mono Indians, Picayune Rancheria, Shingle Springs
Rancheria, Su-tye Band of Wintun Indians, Southern Sierra Miwok Nation, T’si-akim Maidu, Tuolumne
Algerine Band of Yokut, Tuolumne Band of Me-Wuk Indians, United Auburn Indian Community of the
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Auburn Rancheria, United Maidu Nation, Yahmonee Maidu of Si Lom Kuiya and the Washoe Tribe of
Nevada and California.

Many of the Tribes, Federally recognized and others, within the Mountain Counties area facing complex
issues related to water that have culminated over many years. These include unascertained water
rights, access to clean potable water, access to and protection of sacred sites near water, changes in
water flows and landscapes that support plants and animals of cultural significance, and many
contamination issues including mercury in fish and plants. Overcoming these challenges is important to
watershed health and water supply within the area.

Solutions to challenges imposed by these issues juxtapose desirably with many of the solutions for
challenges facing all other user groups and interests in the Mountain Counties area. Federal, State and
Local government agencies are finding that early consultation and cooperation with Tribal interests have
very beneficial outcomes. Prime examples in the Mountain Counties region are the Combie Reservoir
and Sediment Removal Project in Nevada County, the Calaveras Healthy Impact Product Solutions
(CHIPS) project on the Calaveras District of the Stanislaus National Forest, and collaborative
achievements between the North Fork Band of Mono and the Sierra Nevada Conservancy. Each of these
examples is a product of an inclusive, collaborative process that included federal, state and local
agencies; non-profit organizations; and tribal councils and members.

Box MC-5 Early Consultation and Cooperation with Tribal Interests
______________________________________________________________________________________________________________________________________|
The goal of the Combie Reservoir Sediment and Mercury Removal project — a model project for multiple sites within the
region - was to remove and treat mercury laden sediment trapped behind the dam without contributing large amounts of
mercury downstream. The purpose for the sediment removal is to increase the capacity of the lake and improve water

quality enough for residential consumptive use. The Nevada Irrigation District worked with multiple partners to develop the
project, including the Tsi-Akim Maidu Tribe. Working together on the project in the planning stages enabled the partners to
resolve a common problem: how to find a balance in the protection of sensitive Native American artifacts located on the site
(public space) without increasing public attention and risk of damage.

The Calaveras Healthy Impact Product Solutions (CHIPS) project was formed to address the trials associated with the
closing of local lumber mills and the resultant loss of jobs in the timber industry and the increasing risk of devastating
wildfires. The focus of the CHIPS project is to build on existing skills from within the local communities to increase fire
resiliency and utilize the materials removed from the forest. The outcome is an all-embracing improvement to the social,
economic, and environmental well-being of the area. This project was community driven and now has nhumerous partners
and supporters. An important aspect of the project includes working with the Mountain Miwok and California Indian
Manpower Consortium to complete fuel treatments in culturally sensitive areas, otherwise untreatable due to a policy of
avoidance, and to use Tribal knowledge to inform treatments.

The Sierra Nevada Conservancy's collaboration with the North Fork Mono Tribe on a number of projects and activities under
the auspices of the Sustainable Forests and Communities Collaborative (SFCC) have resulted in:
e The Willow Creek Planning Collaborative, which supported the NEPA process in the Sierra National Forest by
providing community input to inform and develop the Addendum to the 1995 Willow Creek Landscape Analysis:

Community Values, Desired Conditions and Suggested Strategies from the Willow Creek Planning Collaborative
Process.

o Forest- and meadow-based field trips based on mutual education between the Forest Service and concerned
participants, to support the NEPA process for the Whisky Ridge Project in the Sierra National Forest.

e An upcoming annual SFCC education symposium whose focus this year will be Promoting Volunteerism in our
Forests.
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These instances are exemplary in that Tribal knowledge was a key component of the project
development. Early meaningful consultation was put in practice resulting in a more desirable outcome
for all interests.

Although it is recognized that there is a specific regulatory framework for Tribal inclusion and
consultation practices, it is also known that the process for consultation varies greatly agency by agency.
The State has initiated a Tribal Consultation Policy for departments within the Natural Resources
Agency. A similar non-regulatory uniform consultation guidance policy for local agencies would improve
communication benefitting the agencies and the Tribes as well as water and watershed projects within
the Mountain Counties Region.
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SECTION IIl: UNIQUE CHALLENGES/DRIVERS OF CHANGE

Forest Management/Fire

One of the biggest and most serious challenges facing the Mountain Counties area is the risk of large,
damaging wildfire. Although fire plays a key role in a healthy ecosystem, the kind of catastrophic fires
that can result from overloaded fuels and extremely dry conditions can be very harmful to human
communities and the overall health of the forested watersheds that provide so many benefits to
Mountain Counties residents and the rest of the state.

Funding Limitations and Economic Shifts

Public land agencies such as the US Forest Service have adopted new approaches to land management
focusing on the ecological restoration of resilient forests. Although such agencies recognize the
importance of this work to prevent wildfires and acknowledge the need to increase the pace and scale
of treatment across the region, funding is a serious limiting factor. Previously, public land managers
treated overstocked forests by designating areas to be logged through timber sales. Successful bidders
won the right to harvest large trees of high value, but were required, in addition to monetary payment,
to provide non-monetary forest services such as the maintenance of roads or fuels management
through the clearing of excess underbrush. This economic system reduced the need to spend public
dollars on fuel reduction efforts. In recent years, however, the harvest of large-diameter trees has been
challenged on environmental grounds, reducing the value of the trees in these timber sales. This value
was further reduced by the slump in the housing market (and thus a decrease in the demand for timber
products) in the economic recession of 2008 — 2011. This has made it more difficult to successfully
market timber sales, and has thus increased the proportion of fuel management costs that need to be
treated by public funding. The California Forestry Association estimates that from 1990 to 2009 there
was a 90% decrease in harvest from California public forest land.

In response to these economic challenges, several agencies have focused on the development of a new
“restoration economy” which removes the small diameter timber, brush, and other biomass to create
healthy forests and fire safe landscapes projects. The Sierra Nevada Conservancy, the Sierra Business
Council, local fire safe councils, and other entities are working with communities in the region to create
“integrated campuses,” industrial parks for biomass processing. Often located on the site of abandoned
lumber mills, these campuses are frequently anchored by bioenergy facilities that can use chips from the
lowest-value biomass (brush, limbs, and small-diameter trees) to produce renewable energy. Higher-
value biomass is utilized at other processing businesses on site for firewood, post and pole
manufacturing, furniture making, etc. In this way, the smaller trees and other woody biomass is given
economic value, which can reduce the public funds otherwise needed for its removal from the forest.

Climate Change and Drought

Fire interacts with the atmosphere (oxidizer) and vegetation (fuel) in predictable ways. Understanding
the atmosphere-fire-vegetation interactions is essential for addressing the regional issues associated
with climate change, particularly the potential to manage what we can manage; the overgrown wood
biomass.
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A warming climate generally encourages wildfires through a longer summer period that dries fuels,
promoting easier ignition and faster spread. Researchers have found that in the last three decades the
wildfire season in the western U.S. has increased by 78 days, and burn durations of fires greater than
1000 hectares have increased from 7.5 to 37.1 days, in response to a spring-summer warming of 0.87°C
(Westerling et al. 2006). This increase in wildfire activity has been greatest at higher elevations like
those associated with the Mountain Counties area.

Wildfire activity in California has greatly increased in recent years, as has its economic impact. This
increase has been particularly acute in western forests, including those encompassed within the
Mountain Counties region of the Sierra Nevada. Scientists attribute this increase in forest wildfires to
warmer spring and summer temperatures, reduced precipitation associated with warmer temperatures,
reduced snowpack and earlier spring snowmelts, and longer, drier summer fire seasons in some middle
and upper elevation forests. These are trends that are projected to continue under plausible climate
change scenarios, implying a further increase in the risk of large, damaging forest wildfires in forested
areas of the region.

In contrast, future grass and shrubland wildfire risks under climate change scenarios are less clear.
Active wildfire periods in these ecosystems tend to be strongly associated with particularly wet growing
seasons a year or more prior to the fire season, and less influenced by drought concurrent with the fire
season itself. Precipitation tends to be somewhat more variable than temperature across global climate
models and scenarios, implying greater uncertainty for non-forest wildfire risks. Overall, more wildfire
events with increased severity are expected in the Mountain Counties region for the foreseeable future.

Implications for watershed health

Flooding and Sedimentation

High severity wildfires can leave a watershed completely devoid of vegetation and ground cover.
Surface soils are then exposed to the direct impact of rain drops which break up fine particles that seal
the surface, increasing surface runoff. High surface temperatures during a fire can also cause physical,
chemical, and biological changes to soils that reduce infiltration and make them more susceptible to
erosion. Increased soil water repellency due to fire has been documented in a wide variety of climates
and soil types. In the most severe cases, high temperatures will destroy soil structure, leaving a fine
powdery surface that is easily eroded. Rainfall that is normally used in transpiration by vegetation
instead becomes runoff. The combined effect is a rapid concentration of runoff with very high sediment
loads, increasing the probability and magnitude of flooding and potentially resulting in debris flows. A
modeling study of the Mission Creek watershed in Santa Barbara showed that flood discharges
equivalent to the Federal Emergency Management Agency (FEMA) 100-year flood were four to 20 times
more likely after a wildfire (Bren 2009).

Post fire debris flows are common in mountainous environments and can occur in response to short
duration, low-frequency rainfall events. Researchers have shown that most post-fire debris flows result
from intense runoff that furrows the surface of the soil (called “rilling”) and causes large amounts of
sediment and water to wash into the stream channel. The stream channels themselves then experience
intense bed and bank erosions as in-channel sediment is picked up and transported downstream in a
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highly destructive pulse of water, sediment, and debris. Post-fire flooding and debris flows can plug
culverts, damage bridges and levees, and silt-up reservoirs. For instance, as of 2010 Denver Water was
still spending millions of dollars on reservoir dredging and watershed restoration from the Haymen Fire
of 2002.

Water Yield and Baseflow Timing

The impact of vegetation management projects on water yield has not been conclusively determined.
Long-term maintenance of treatment effects is a key consideration in managing Sierra forest ecosystems
to meet water resource priorities. The Sierra Nevada Watershed Ecosystem Enhancement Project
(SWEEP) is one example of proposed forest vegetation management projects that make the case that
upstream management of Sierra Nevada forests can significantly increase the value of downstream
water resources by shifting water towards higher value uses and optimizing the timing of runoff. SWEEP
proposes to test the contention that forest management can be optimized to increase total water yield
and to extend the spring snowpack by implementing forest management and treatment strategies, i.e.
selective thinning and vegetation manipulation through mastication, resulting in greater forest canopy
spacing to show that increased snowpack could result in increased water volume and at the same time
reduce the threat of catastrophic fire (SWEEP 2011). Treatments that remove water-competing
vegetation allow residual vegetation to respond with increased vigor. In the long term, these healthier
ecosystems maintain a balanced hydrologic regime in which infiltration, evapotranspiration, and runoff
provide for the magnitude and timing of stream flows that are beneficial for aquatic ecosystems and
downstream water users.

Water Quality

Water quality indicators most impacted by high intensity wildfire include sediment, dissolved oxygen
(DO), temperature, and turbidity, or the relative clarity of the water. These four indicators are also very
important to aquatic organisms. Excessive fine sediments in rivers can destroy spawning habitat,
smother eggs, fill in foraging pools, and result in an overall loss of habitat. Loss of canopy cover by fire
can increase water temperatures and decreases DO needed by fish to breathe. Temperature effects can
last for decades until enough canopy cover is reestablished to provide the necessary shading. When
forest management involves thinning or controlled burning of riparian areas, best management
practices (BMPs) are used to reduce the effects of such thinning near riparian areas. Thinned forest,
whose woody materials have been sent to biomass energy facilities, can greatly reduce the emissions of
federal Clean Air Act “criteria” air pollutants, such as, carbon monoxide, nitrogen oxides, volatile organic
compounded (precursors to ozone), particulate matter and basin visibility. Conversely, uncontrolled,
high intensity wildfire has the potential to increase erosion and sediment transport, increase turbidity,
and elevate aquatic temperatures, thus reducing suitable spawning and rearing habitat, and negatively
affect aquatic organisms.

Algae blooms are water quality problems which occur more often in lakes rather than rivers and
streams. These blooms are a concern due to reduced desirability of water related activities and health
hazards associated with contact recreation, as well as potentially lethal effects on other aquatic life.
Algae blooms can result from excessive nutrients (nitrogen and phosphorous) delivered from the
watershed in solution and attached to sediments. Through increased erosion and introduction of ash

35
DRAFT DOCUMENT FOR REVIEW AND DISCUSSION PURPOSES



Section lll: Unique Challenges/Drivers of Change

during the first flush of the watershed after a fire, nutrient levels in downstream lakes can be expected
to increase, exacerbating any potential algae problems.

Analysis of Avoided Costs from Reduction in Wildfire Hazards

As Federal and state budgets continue to shrink, the ability for public land managers to maintain healthy
forests is compromised. The Mokelumne Avoided Cost Analysis Group was formed in response to the
fire severity and size trends occurring throughout the West and the damage those fires have incurred on
users of those ecosystems’ services. The group is comprised of the primary landowners and
stakeholders in the Upper Mokelumne watershed, including the Bureau of Land Management, the East
Bay Municipal Utility District, the Environmental Defense Fund, Pacific Gas & Electric, the Sierra Nevada
Conservancy, Sierra Pacific Industries, Sustainable Conservation, The Nature Conservancy, and the US
Forest Service.

This group is working to analyze the potential avoided costs that may result from forest health
treatments that reduce fire severity in the Upper Mokelumne River watershed. Topics to be analyzed
include, among others, water yield, fire risk, snowpack accumulation and retention, black carbon, flood
risk, sedimentation, and water temperatures. Though this research is just beginning, it has the
potential to provide a supportable model for engaging downstream water beneficiaries in supporting
the costs of upper watershed management by showing that the avoided costs of wildfire response and
clean-up greatly outweigh such preventive expenditures.

Rural/Urban Politics

The Mountain Counties region is also affected by certain unique political considerations. Statewide
policy-making and funding decisions tend to be focused on urban centers, even when the well-being of
urban dwellers is directly tied to the health and services of the forests, woodlands and rangelands of the
Mountain Counties area. Political representation from the Mountain Counties Overlay area at the
statewide level is limited due to the area’s small population, meaning that urban interests receive the
bulk of the benefits from legislative activities. Most Californians, if asked where their water comes
from, would say “the tap”; however, other more informed Californians, would say that their water
comes from “the Delta”. The true source of water for 23 million Californians is the Sierra Nevada
watersheds. Decision-makers need to be aware of the rural perspective and needs so that actions they
take are sensitive to and protective of the services provided by the Mountain Counties to the rest of the
state.

Climate Change

Climate change is already impacting many resource sectors in California, including water, transportation
and energy infrastructure, public health, biodiversity, and agriculture (CNRA, 2009). Model simulations
using the Intergovernmental Panel on Climate Change's 21st century climate scenarios project
increasing temperatures in California, with greater increases in the summer (Cayan, 2008). Increased
variation in annual precipitation across California will result in changes to surface runoff timing, volume,
and type. Due to the economic, geographical and biological diversity of the state, vulnerabilities and
risks due to current and future anticipated changes are best assessed on a regional basis. While the
State of California is taking aggressive action to reduce future impacts of climate change through
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greenhouse gas (GHG) reduction and other measures (CARB, 2008), global impacts from carbon dioxide
and other GHGs that are already in the atmosphere will continue to impact climate through the rest of
the century (IPCC, 2007). Resilience to an uncertain future can be achieved by implementing adaptation
measures sooner rather than later. Many resources are available to assist water managers and others in
evaluating their region-specific vulnerabilities and identifying appropriate adaptive actions (DWR, 2011;
CNRA, 2012).

Climate change impacts observed in California in the past 100 years include an increase in average
temperatures of approximately one degree F, a decrease in the average early snowpack in the Sierra
Nevada of about ten percent, and a rise in the mean sea level at Golden Gate Bridge in San Francisco
Bay of seven inches (DWR 2008).

Projected future increased variation in annual precipitation across California, either in timing or total
amount, will result from changes to type of precipitation (rain or snow) in a given area, and to surface
runoff timing and volume. Climate model precipitation projections for the State are not all in
agreement, but most anticipate drier conditions in the southern part of California, with heavier and
warmer winter precipitation in the North. Since there is less scientific detail on localized precipitation
changes, there exists a need to adapt to this uncertainty at the regional level. (Leung, Pacific Northwest
National Laboratory, 2012). Temperature projections are in wide agreement on a warming trend
statewide. Future impacts in the Mountain Counties area may include as much as a 6—7 degree F
increase in winter temperatures and 10 degree F increase in summer temperatures and a 10 times
higher risk of wildfires (CalEMA and CNRA 2012). The Sierra Nevada snowpack is expected to continue to
decline as warmer temperatures raise the elevation of snow levels, reduce spring snowmelt, and
increase winter runoff reducing water supplies for over 7 million people and agriculture in the region.
DWR projects that the Sierra Nevada will experience a 25-40 percent reduction of snowpack from its
historic average by 2050 (DWR, 2008). However these impacts will vary by location and conditions
throughout the region.

Climate change is predicted to present major water resource management challenges to the Mountain
Counties area. Warmer temperatures will contribute to reduced snow accumulation, higher snow
elevations, change in runoff timing, more frequent rain on snow events, more frequent and higher peak
flows, and lower summer streamflows and groundwater levels. These changes would not only affect
upstream ecosystems, local water supplies, and hydropower generation but also have dramatic effects
on the operation of the major multi-purpose dams and on downstream water supplies.

A combination of rising temperatures, a smaller snowpack, and more frequent and potentially longer
droughts reduce both surface and groundwater storage, as more water runs off or evaporates and less
infiltrates into the ground. Warmer temperatures also increase the vulnerability of forests to pests and
disease. These types of changes contribute to more frequent and larger wildfires throughout the region,
increasing the risk to communities from both direct losses associated with the fire and indirect impacts
from economic losses in the timber and tourism industries. Following a fire, intense rainstorms can also
result in flash flooding, landslides, or large erosion events which damage communities, infrastructure,
and reduce water quality in the area.
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Tourism, an important component of the region’s economic base, could be significantly affected by the
anticipated changes in climate. Changes in hydrology could significantly impact ski resort operations
and other water-related recreational activities, such as boating, fishing, and rafting. This will have an
indirect affect on the other economic sectors that rely on tourism such as hotels, restaurants, and
second home development.

Adaptation
As the science of climate change quickly develops and evolves, local agencies face the challenge of

interpreting new information and determining which methods and approaches are appropriate for their
planning needs. The Climate Change Handbook for Regional Water Planning (2011) provides an
analytical framework for incorporating climate change impacts into a regional and watershed planning
process and considers adaptation to climate change. This handbook provides guidance for assessing the
vulnerabilities of California’s watersheds and regions to climate change impacts, and prioritizing these
vulnerabilities.

The California Emergency Management Agency (Cal-EMA) and the California Natural Resources Agency
(CNRA) have also recently developed a guide to assist local agencies in adapting to climate change (Cal-
EMA and CNRA, 2012). Additional tools to supplement these resources include the online Cal-Adapt
(http://cal-adapt.org/) tool, which has been designed to provide access to information and climate
modeling data produced by the State's scientific and research community, and the Urban Forest
Management Plan (UFMP) Toolkit (http://ufmptoolkit.com/). The UFMP toolkit website, sponsored by
the California Department of Forestry and Fire Management, helps local communities manage urban
forests to delivery multiple benefits, such as cleaner water, energy conservation and reduced heat-
island effects. Regionally, the Sierra Climate Change Toolkit, developed by the Sierra Nevada Alliance, is
a comprehensive resource for resource managers, local governments, planners, and others that are
interested in addressing climate change in Sierra watersheds and communities. The toolkit provides
frameworks, specific strategies, and case studies for reducing greenhouse gas emissions and adapting to
climate change impacts and additional resources to help planning processes or project address climate
change (SNA 2011).

There are many other reliable resources available on the internet to assist water managers, land-use
planners, and local agencies with planning for climate change including the California Climate Change
Portal (http://www.climatechange.ca.gov/), the DWR Climate Change website
(http://www.water.ca.gov/climatechange/resources.cfm), and the Governor's Office of Planning and
Research website (http://www.opr.ca.gov/m_climatechange.php).

The myriad of resources and choices available to managers can seem overwhelming however; there are
many 'no-regrets' actions that water managers in the Mountain Counties area can take to prepare for
climate change, regardless of the magnitude of future warming. These actions often provide multiple co-
benefits. For example, meadow restoration not only provides habitat for species but can help improve
water quality, attenuate runoff, and increase groundwater recharge. Other adaptation measures include
water and energy conservation, increasing reservoir and groundwater basin storage capacity, and
timber harvest and fuel management.
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In addition, there are several Resource Management Strategies found in Volume 3 that not only assist in
meeting water management objectives but also provide benefits for adapting to climate change
including: Conveyance — Regional/local (Ch. 5); System Reoperation (Ch. 6); Precipitation Enhancement
(Ch. 10); Surface Storage — Regional/Local (Ch. 13); Pollution Prevention (Ch. 17); Ecosystem Restoration
(Ch. 22); Forest Management (Ch. 23); Land Use Planning and Management (Ch. 24); Recharge Area
Protection (Ch. 25); Watershed Management (Ch. 27) and; Integrated Flood Management (Ch. 28).

Water managers will need to consider both the natural and engineered environments as they plan for
the future. Stewardship of natural areas and protection of biodiversity are critical for maintaining
ecosystem services important for human society such as carbon sequestration, pollution remediation,
and recreation. Increased cross-sector collaboration between federal land managers, water managers,
land use planners, resource conservation district managers, ecosystem managers, business leaders,
Tribal leaders, environmentalists, and local residents provides opportunities for identifying common
goals and actions needed to achieve resilience to climate change and other stressors. While both
adaptation and mitigation are needed to manage risks and are often complementary and overlapping,
there may be unintended consequences if efforts are not coordinated (CNRA, 2009).

There are several studies currently underway...USBR Basin Study, USFS meadow restoration, UDSA/USFS
forest...that should help improve understanding about potential effects and effective management
strategies for adapting to them.

The Mountain Counties area contains many diverse landscapes with different climate zones, making it
difficult to find one-size-fits-all adaptation strategies. Water managers and local agencies must work
together determine the appropriate planning approach for their operations and communities. While
climate change adds another layer of uncertainty to water planning, it does not fundamentally alter the
way water managers already address uncertainty (USEPA and DWR, 2011). However, stationarity — or
“constant,” “predictable,
predictable planning for water management — can no longer be assumed, so new approaches will likely

” o« ” u IM

average,” or “normal” climate and weather patterns that would allow for
be required (Milly et.al, 2008). Whatever approach is used, it is necessary for water managers and
communities to start implementing adaptation measures sooner than later in order to be prepared for
an uncertain future.

IRWM planning is a framework that allows water managers to address climate change on a smaller,
more regional scale. Climate change is now a required component of all IRWM plans (DWR 2010).
IRWM regions must identify and prioritize their specific vulnerabilities, and identify adaptation
strategies that are most appropriate for sub-regions. Planning strategies to address vulnerabilities and
adaptation to climate change should be both proactive and adaptive, starting with strategies that
embrace the co-equal goals of the Delta (and Delta watershed) ecosystem restoration of water supply
reliability statewide.

Other Land Uses
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To increase farm opportunities and to better utilize this valuable community sustainability, habitat and
food-production resource, water agencies need to develop the capacity to provide surface water in the
overlay area’s agricultural communities. However, sparse population density often precludes water
agencies from recovering the installation and maintenance costs, thus affecting the Mountain Counties
area’s ability to grow agriculture in the region vital to the regional economic viability and as a “food
source” for the region and state.

Cost-effective water supplies are critical to the viability of existing and future agriculture in the
Mountain Counties area. Loss of such water supply options would act as a deterrent to increasing
agricultural lands within the region and result in commensurate ecosystem losses as agricultural lands
are converted to other uses that can afford to pay higher water rates. Such uses would likely include a
full-range of municipal customer classes.

Legacy Issues
Impacts from early development in the Sierra, sometimes referred to as “legacy impacts,” still affect the
natural resources and communities of the Mountain Counties region and beyond, as described below:

Abandoned Mines
Thousands of abandoned mines within the Mountain Counties area contribute hazardous substances to
the waterways including mercury, heavy metals such as copper, cadmium and zinc, and concentrated

levels of arsenic. These contaminants are known health hazards. The following three reports provide
greater detail on the legacy impacts of historic mining in the Mountain Counties area: “Mining’s Toxic
Legacy, An Initiative to Address Mining Toxins in the Sierra Nevada, Published March 2008, The Sierra
Fund; California’s Abandoned Mines — A report on the Magnitude and Scope of the Issue in the State “,
California Department of Conservation, Office of Mine Reclamation, Abandoned Mine Lands Unit, June
2000; and Mercury Contamination from Historic Gold Mining in California”, US Department of the
Interior, Geological Survey, May 2000. The abandoned mines are also a source of sediment from
unreclaimed slopes, tailing piles, and sediment pond failures.

Roads

Roads, trails, skid trails and landings abandoned or in disrepair continue to contribute sediment to the
area waterways. Although specific data for the Mountain Counties area as a whole is not available,
there is sufficient data and discussion from locations such as the Tahoe Basin and other National Forests
to reach the conclusion that the amounts of sediment from these abandoned or poorly maintained sites
is significant. Information on sedimentation from roads and disturbed sites may be found in the “Final
Project Report : Improving Road Erosion Modeling for the Lake Tahoe Basin and Evaluating BMP
Strategies for Fine Sediment Reduction at Watershed Scales “, September 30, 2010, Woodam Chung and
James (Andy) Efta, College of Forestry and Conservation , The University of Montana and the "Effects of
Roads on Hydrology, Geomorphology, and Disturbance Patches in Stream Networks," Jones, J. A., F. J.
Swanson, B. C. Wemple and K. U. Snyder, (2000), Conservation Biology, 14 (1): 76-85.
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Historic Cattle Grazing

Once gold was discovered in the Sierra foothills, cattle were driven to foothill encampments to feed the
miners. As the gold boom waned and people left the gold fields, the pattern continued where ranchers
would transfer their cattle to higher-elevation pastures during the summer, when the heat dries lower-
elevation forage, and then drive them back down to lower elevations for the winter. When the USDA
Forest Service was established in the early 20" century, much of this mountain and foothill grazing land
was placed under federal management, and a permit system was initiated to support the ongoing use of
federal lands for grazing. With lower-elevation irrigated pasture acreage declining over time,
alternatives to federal land grazing have diminished, making the dynamic working relationship between
ranchers and the Mountain Counties landscape a critical component to the economic sustainability and
culture of the region. (Sierra Nevada Grazing in Transition: The Role of Forest Service Grazing in Foothill
Ranches of California, June 2002, pp. 1-2)

Certain historic grazing practices, however, have impacted streams, meadows, and riparian zones.
Headcutting and channelization in certain streams are a direct result of past cattle watering and grazing
activities which can add heavy loads of sedimentation to streams and contribute to the dewatering of
wet meadows.

Abandoned Railroad Beds
In many locations, streams were rerouted and beds were raised to accommodate the construction of

the railroad lines that served the historic communities, timber operators, and mines. The relocation and
channeling of the streams in order to provide dry passage for the trains has contributed to the
dewatering of wet meadows. Wet meadows are groundwater dependent ecosystems that require a
shallow water table during the dry summer months to sustain the vegetation. Streams provide water
recharge to the ground water table; however, relocated or channeled streams no longer feed the
groundwater table needed to support the historic wet meadow system.

Septic System Failure

Rural residential development on large acreage parcels and in many communities still depends on old
individual and community septic systems for waste water disposal. Failure of the systems from age,
complications from environmental factors such as level of groundwater/soil saturation, or improper
maintenance is not uncommon. When a failure occurs, untreated sewage water is released into the
environment affecting the waterways.

Aging infrastructure

The aging infrastructure problem within the Mountain Counties continues to increase in size and scope
each year. Mountain counties water systems grew up along gravity-fed historic conveyance systems.
As growth occurred in the county, pipes and treatment plants were added. Many of these old and
unimproved conveyance systems, including ditches, flumes, and pipes, have been in use for more than
100 years. The open ditches and flumes are prone to seepage and to damage from forest fires and
subsequent sedimentation and debris flows. Historically, rural county water purveyors have been
unable to repair and replace their aging infrastructure. State and federal mandated programs, loss of
local property tax revenue, population density (miles of pipe per connection), topography (requiring
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pump stations and pressure reduction stations), and disadvantaged communities make it difficult to
adjust water rates to fund aging infrastructure. The major issue is population density. There simply are
not enough people available to pay for needed services that must be maintained at levels required by
law. As a result, some communities dependent on these conveyance systems have been left without
water for various periods of time. Mountainous terrain, spatially distant small population centers and
linear systems add to the cost and complexity of maintaining existing systems and providing necessary
services. Some of these areas are within United States Small Business Administration designated
Historically Underutilized Business Zones (SBA HUBZones) which include areas located within one or
more qualified census tracts, qualified non-metropolitan counties, lands within the external boundaries
of an Indian reservation, qualified base closure area, or a redesignated area, and are typically areas of
low median household incomes or high unemployment, or both. At the same time, there are
community groups and landowners who have opposed proposed enclosure or repairs on the ditch
systems due to concerns about the loss of an important and historic community asset, including the
aesthetics of the flowing canal and loss of vegetation, wildlife, and groundwater recharge created by
leakage and percolation. Others have expressed concern that securing additional water through repair
or enclosure might be used to induce unplanned growth.

Generating revenue through water rates is a primary tool for repairing and replacing aging
infrastructure. Proposition 218 has significantly changed local government finance and water rate
adjustments. Proposition 218 was established to ensure that water-related charges on property owners
are subject to voter approval. Lack of direct knowledge about what it takes to operate a water
district/agency, voter sentiment and general dissatisfaction with government at the highest level, can
trickle down to local government such that some water purveyors have been unable to adjust charges
appropriately to fund, not only facility repair and replacement, but even daily operations. The
Proposition 218 process, alone, has increased agency/district costs to implement rate adjustments.
Other opportunities for funding capital improvements and operating revenues need to be developed.
Most grant funding requires matching funds that many rural agencies in the Mountain Counties area
find difficult to finance. The IRWM process is patterned in such a manner that a high percentage of
needed projects do not score well enough to be successful and the money available for IRWM projects is
very limited. The region needs to lay the foundation for defining resource sustainability and regional
reliability supported statewide to ensure the existing public trust resources and values are maintained to
reliable public health and safety standards. Responsible entities in the region need to significantly
expand efforts to repair or replace infrastructure within their boundaries to ensure a reliable and
sustainable water supply to meet their customer’s needs.

There are opportunities to finance the replacement of aging infrastructure by integrating smaller scale
inline hydroelectric generation and pumped storage in existing water conveyance systems. The State’s
goals to increase peak period energy generation, find ways to use surplus off-peak energy, and expand
distributed energy to reduce electricity losses over power lines could be achieved by incorporating
energy generation, storage, and pumping with the replacement infrastructure. The revenues from the
energy generation and storage could finance a substantial portion of the costs for rebuilding the aging
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water conveyance and treatment systems. Such integration would also help offset the high costs of
energy to operate the water treatment and conveyance systems.

Box MC-6 Amador, El Dorado, and Tuolumne Ditch Systems

. ____________________________________________________________________________________________________________________|
After years of studies, the Amador Water Agency in 2006 committed to replacing its old Amador Canal with a new Amador
Transmission Pipeline. The old canal lost 40 to 50 percent of the water along the 23-mile canal through leakage and
seepage. It also faced serious water quality degradation along its route and was susceptible to outages and landslides. The
agency built an 8-mile pipeline and will eventually abandon the canal. The project has been operational for two years and
has met or exceeded its objectives of increased water delivery efficiency, conservation, water quality preservation, and
improved reliability.

Similarly, in its 2010 Urban Water Management Plan Update, El Dorado Irrigation District identified the conversion of
earthen, raw water ditches to piped segments as an important component of its plan to reduce its urban water use in
accordance with SBx7-7 (the 20x2020 water conversation, state legislation of 2009). Piping EID’s Main Ditch alone,
approximately 3 miles in length, could save as much as 1,300 acre-feet of water per year that is currently lost through
seepage and evaporation and improve water quality.

On the other hand, the Tuolumne Utilities District has embarked on a Tuolumne County Ditch System Sustainability

Study and a Phoenix Lake Restoration Study with support from the Sierra Nevada Conservancy. These studies address the
reservoir and ditch systems' role in municipal storage and delivery as well as other beneficial uses such property values,
recreation, fire protection, riparian habitat, livable communities, and biological connectivity throughout the county. A
historical evaluation of the 13 canals that make up the ditch system determined them eligible for addition to the National
Register of Historic Places. Ensuing studies will focus on wildlife habitat and aquatic and terrestrial species dependency.
The Study developed a white paper that identifies "loss" as non-consumptive benefits. The project is intended to be a model
for other communities facing similar issues.

These examples show the complexities of maintaining, operating, and improving legacy water systems in the Mountain
Counties. Each system is unique and presents local agencies with both challenges and opportunities to comply with
constantly evolving federal and State legal obligations while balancing the needs and values of their communities.
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SECTION IV: REGIONAL NEEDS

The Mountain Counties overlay area’s primary need is for decision-makers and stakeholders inside and
outside the region to: 1.) better understand and acknowledge the unique role Mountain Counties plays
as the source of much of the state’s water, and 2.) better understand the need for and support
substantial investment in the Sierra Nevada watershed and its ecological resources so the region can
continue providing its many benefits and services to the rest of the state.

Water is an essential element of the economic, social and environmental well-being of the Mountain
Counties area. Changes in the allocation of water could have devastating impacts to the largely rural
region and its communities, many of which are already disadvantaged or underserved. Water used in
this region provides many benefits to the rest of the State, such as timber production, agriculture and
food production, heritage and agricultural tourism, outdoor recreation, environmental/ecological
services, wildlife habitat, hydropower and more.

One of the key vehicles for developing and implementing successful long-term management strategies
for the region is the multi-stakeholder collaborative groups such as Watershed Councils, Fire Safe
Councils, forest management collaboratives and integrated regional watershed management groups
whose members work across interests to get things done. However, a general lack of understanding of
the region’s importance, coupled with a severe lack of funding for needed projects, unnecessarily
restricts the region’s collective effort to address localized need and protect resources that are critical to
the rest of the state.

Mechanisms to Account for Actual Cost of Water

When Californians turn on the tap, they expect water to come out — clean, plentiful water. However,
rarely is the true cost of getting that water to the tap fully considered. The typical penny-per-gallon
price paid for water by the end user (Source date) may or may not account for all the costs and
processes associated with storing and moving water from where it falls as rain or snow to where it is
used for growing food and meeting municipal and industrial use needs.

There have been significant initial investments of time and funds expended for the construction of the
current infrastructure system of dams, flumes, pipes, canals, treatment plants, and other facilities that
extract, impound, convey, treat and deliver water and wastewater from the Mountain Counties. In
addition, the California Energy Commission has reported that 20% of the electricity used in California is
devoted to water-related uses (Wolff and Wilkinson 2011). In some cases, these construction and
energy costs have been subsidized at least partially by federal or state funds.

There is a growing need for additional financial investments for the upkeep and maintenance, repairs,
replacements, and potential expansion of existing infrastructure and increased energy demands to meet
anticipated additional infrastructure needs to convey and delivery adequate water quantities and
quality from this region.

While the cost of delivering water to the tap may have increased recently due to regulatory and
treatment expenses, aging infrastructure, and rising energy costs, water is still one of the best deals
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around when compared to other commodities and public utility services. To make sure it’s still around
in the future, interests must come together to support protection and enhancement of California’s
primary water source — the Mountain Counties.

[INSERT graphic: Water deal Image from ACWA]

Metrics:

The continued development and use of watershed monitoring systems and enhanced analysis of
resulting data sets are important to the proper future management of water resources originating
within the Mountain Counties Area. Sierra Nevada System Indicators have been developed that deal
specifically with Water Quality, Air Quality, (Air) Temperature, Precipitation, and Snowpack. There are
many inter-relationships between these Indicators, especially between temperature and snowpack that
are important to all of California. Technological advances have been made in recent years with data sets
now available in GIS (Geographic Information System) format that allow enhanced analysis and enable
comprehensive editing of data pertaining to water resources within the delineated Mountain County
Area boundaries. These expanded GIS compatibilities make it possible to monitor impairments to the
water system and clearly track changes in the Sierra Nevada in future years. The development and use
of sophisticated modeling techniques to develop a comprehensive spatial picture of measurement data
will be specifically useful to the Sierra Nevada to assess and manage long-term ecosystem conditions.

Potential Expansion of Mountain Counties Overlay Area

A concept to potentially expand the Mountain Counties overlay area is currently being considered for
the California Water Plan Update 2018. The purpose of a prospective expanded overlay area is to
incorporate larger interregional planning efforts that have common characteristics and water issues as
the existing Mountain Counties overlay area, providing greater emphasis on resource planning and
water management considerations.

Support of Area-of-Origin Rights

The Mountain Counties area has historically been made up of hundreds of small communities scattered
across a large, challenging landscape. To develop regional self-reliance, these communities perfected
water rights and invested in and built their own water, wastewater, and hydropower agencies.
Individually these protections are contained in what is commonly called the County of Origin statutes
(CWC §10505) and the Watershed Protection Act (CWC §11460 - 11463). Despite being enacted at
different times “...these statutes have a common purpose i.e. to reserve for the areas where the water
originates some sort of right to such water for future needs which is preferential or paramount to the
right of outside areas, even though the outside areas may be the areas of greatest need.” (Brown, 1955).

The area of origin protections emerged initially when the California legislature adopted the Fiegenbaum
Act in 1927, which authorized the state to file for unappropriated water so as to develop the State
Water Project (CWC §10500-10507). The State Water Project, when operational, would divert water for
export at the Delta for use elsewhere. Upstream areas became concerned about the potential loss of
water, and in 1931 the Legislature amended the Feigenbaum Act so as to protect the rights of those
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sources, or counties, of origin (CWC §10504-10506). California law now provides that no water rights
appropriation or assignment may be granted by the State Water Resources Control Board that will
deprive the county in which the water originates, for any such water as may be needed for the
development of the county (CWC §10505).

Areas of Origin are also protected by the federal Central Valley Project Improvement Act (later
incorporated by reference into the Burns - Porter Act of 1959 §12931) that provides that the watershed
of origin areas shall not be deprived of the prior right to all of the water reasonably required to
adequately supply the beneficial needs of the watershed, area, or any of the inhabitants or property
owners (CWC §11460).

As the region and state continues to grow, land use authorities must be mindful of the limited natural
resources and prudently plan to ensure they do not redirect undue consequences on the Mountain
Counties region or the watersheds in this region. For the mountain county communities to provide
adequate water supplies for current and future needs for themselves and downstream interests, a more
equitable distribution of benefits derived from existing and future water resource development in these
counties must be achieved. In order to ensure the ongoing viability of Mountain Counties communities
and the natural resources they and the rest of the state rely on, the region needs to obtain necessary
water supplies for present and future needs by exercising area-of-origin rights, while continuing to
implement water efficiency measures to ensure all water is put to beneficial use. This should be part of
the state’s multi-dimensional comprehensive water supply strategy to ensure there are adequate
supplies for multiple uses and benefits for future generations.

Any proposed solution to California’s long-term water supply and water quality problems must be
designed and carried out within the context of existing protections to the upstream source areas
(referred to as “areas of origin”). Recognition by the legislature and administration of these key
statutory protections is not discretionary, but rather a necessary, foundational element to consider
within the context of any proposed San Francisco Bay-Delta solution.

The right to beneficially use water by a watershed of origin or area of origin within that watershed is
unqualified, and is equal to the amount of water that can be used to the capacity for beneficial use in
the area of origin, as determined through County General Plans and other planning processes.

Development of a Comprehensive Long-Term Watershed Protection Program

The future reliability of California’s statewide water supply system begins with protection at the source
in the Sierra Nevada watershed, the largest natural reservoir and primary source of water for the state.

Forest management practices have dramatically changed the Sierra Nevada landscape since the 1850s.
Wild land fires are becoming more frequent and severe, leaving Sierra forests susceptible to erosion and
reduced cover for snowpack resulting in degrading water quality and altering the predictability of the
water supply.

The 2009 legislation SBX7 1 (Delta Reform Act), one of several bills related to water supply reliability,
ecosystem health, and the Delta, directed the Delta Stewardship Council to achieve the state mandated
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co-equal goals for the Delta. "Coequal goals” means the two goals of providing more reliable water
supply for California and protecting, restoring, and enhancing the Delta ecosystem.

The state must manage its entire water system from the highest Sierra Nevada peak to the Pacific Ocean
and develop and implement a comprehensive Long-Term Watershed Protection Program to protect and
enhance the high quality source of drinking water and the overall environment of the Sierra Nevada
watershed.

Funding of projects that enhance and restore the upper watershed forests and meadow systems
improve water quality and water supply reliability for the state, and protects the habitat essential to
achieving the co-equal goals.

The solutions must provide tangible benefits to rural areas that also have statewide benefit.

¢ |dentify potential funding programs, incentives and actions needed to achieve objectives

e Provide grants and low-cost loans for new water development projects and programs to offset
the financial obstacles summarized elsewhere in this report.

e Establish and levy an “export fee” upon water and / or electrical energy which originates within
a county, but is exported and used in areas outside the county of origin.

e Establish a statewide “beneficiary pays” county tax fee, based on the county’s population and
demand to sustain a healthy watershed.

e Establish a county tax credit adjustment to those counties in the area of origin for watershed
stewardship and infrastructure that has statewide benefit.

e Establish a “stewardship fee” for San Joaquin River-Sacramento River watershed exporters.

Increased Support of Rural IRWMP Groups

For purposes of IRWM grants, the Mountain Counties area is divided into DWR-approved regions.
Regions that are partially or totally in the Mountain Counties area include:

e Upper Feather River Watershed

¢ North Sacramento Valley Group

e Yuba County

e American River Basin

e Cosumnes American Bear Yuba (CABY)
e  Mokelumne/Amador/Calaveras (MAC)
¢ Tuolumne-Stanislaus

e Yosemite-Mariposa

e Madera

e Southern Sierra

[INSERT graphic: Map of MCO Area IRWMs]

All of these regions have obtained some funding to create an IRWM Plan with the exception of
Yosemite-Mariposa. Additional planning funding may be needed to make ensure that the Mountain
Counties DWR regions meet current requirements for IRWM implementation funding.
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Reducing the technical difficulty of the application, providing additional technical assistance to these
regions, and further reducing or waiving match requirements for Disadvantaged Communities (DACs)
could help create more of an equitable distribution of the benefits from this bond-funded program.

The IRWM grants are not the only source of water-related grant funding, but the IRWM program has
implications for almost all sources of water-oriented grant funding. Regional Water Management
Groups will play an increasingly important role in identifying future funding priorities for the region.
Developing functional RWMGswith access to technical and planning resources is a pre-requisite to
obtaining funding for water projects, including water quality, water supply reliability, and watershed
health.

Improved Access to Funding
The funding needs of the Mountain Counties are often overlooked in favor of projects in the more

populated areas of the state. These needs include protection of existing natural infrastructure and
improvements to basic man-made infrastructure, as well as the research, plans and studies that are
prerequisites of such projects. In addition to the needs of the Mountain Counties residents, the land
itself has critical needs and provides important ecosystem benefits to the entire state. However, this
statewide group of beneficiaries does not necessarily see the value of helping defray the costs of
maintaining and restoring the watersheds from which the benefits flow.

The public’s lack of understanding and thus lack of appreciation for the value of the region’s ecosystems
creates a funding imbalance that is difficult to overcome. State infrastructure funding is most often
targeted toward urban and suburban areas, while the basic water infrastructure for the whole state is
ignored. Public land ownership in the region is primarily federal, and while these agencies recognize the
need to increase the ‘pace and scale’ of restoration, they are struggling themselves with shrinking
budgets and staffing. Local communities often lack the expertise to compete for discretionary funding.
Even when these communities work collaboratively with public land managers and regional agencies to
seek more resources, the research and metrics that could convincingly demonstrate the value of ‘natural
infrastructure” improvements to the downstream beneficiaries are not available.

More Equitable Funding Distribution

Several state agencies provide competitive grant programs that provide funding for water-related
needs. These include:

¢ Department of Water Resources IRWM programs, groundwater management, urban streams
restoration, stormwater grants, flood-related infrastructure improvements, water use efficiency,
local water supply, watershed management)

¢ The State Water Resources Control Board (water quality protection, water recycling, wastewater
treatment, clean beaches, watershed planning, CALFED Bay-Delta funding, seawater intrusion,
underground storage tank cleanup,)

¢ The Department of Public Health — Drinking Water and Environmental Management (community
water supply and water quality).

Mountain Counties entities often experience difficulties obtaining funding from these programs. Some
of these challenges have to do with local issues, such as the capacity and expertise needed to create
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competitive applications and access to matching funds. However, even without these obstacles many of
the state’s funding programs are structured in a way which precludes communities in the region from
successful participation. Such structural issues include the following:

e The region has few cities or towns, so stormwater, urban stream, and urban water use efficiency
grants are generally inapplicable.

¢ Flood control grants are almost exclusively confined to infrastructure that is within the State’s
Plan of Flood Control project area, which (with minor exceptions) is confined to the Central
Valley.

e Seawater intrusion and clean beaches programs are not relevant.

e The region is outside of the ‘CALFED Solution Area’, so funding available related to that program
is for the most part inapplicable.

e Groundwater management grants can be useful for the region by funding studies to assess
groundwater quality and quantity issues, but grant applications for these programs have
required groundwater management plans consisting of basic groundwater information (AB 3030
plans) in order to be competitive. Most of the region does not have groundwater basins so they
have not prepared groundwater plans. Without these plans, the region’s communities are
ineligible for groundwater grants.

Another of the major challenges faced by the region’s communities is the typical need for matching
funds. These matching funds can either be a mandatory requirement of a grant program or they can
indirectly influence the ability to obtain funding by providing additional ranking points in the
application’s review. Typical sources for grant match include water or irrigation districts, local
government, and special districts (such as benefit assessment districts.) Other sources may include
settlements from disasters or other windfalls. Some (mostly urban) areas have access to entitlement
funds, such as federal Community Development Block Grant funding.

The Mountain Counties region’s communities are particularly challenged in securing matching grants
funds as all of these match sources are comparatively scarce in the Mountain Counties area where lower
density population and fewer industrial and commercial developments result in low tax revenues and a
scarcity of discretionary funding in local government budgets. The well-funded irrigation and water
districts that serve urbanized populations and concentrated agricultural areas are not commonly found
in the region and Federal entitlement programs are focused on low income areas but require a
concentration of population that is not found in the Mountain Counties.

Faced with this challenge, regional entities have tried various creative strategies. One of the most
successful of these is to engage a wide range of agencies in partnerships to address problems and issues.
If the work of a partnering agency can be shown to directly impact the problem which the grant is
seeking to address, it may be able to be counted as in-kind services match. This is particularly helpful in
seeking state funds for ecosystem restoration (natural infrastructure maintenance and improvement.)
Federal funding for public lands planning and restoration can be an appropriate match for related state
funding activities. In lieu of financial resources, mountain communities often rely on partnerships and
collaborations to accomplish project goals.
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Some state and federal granting agencies, including the Department of Water Resources, recognize the
obstacles that disadvantaged communities have in obtaining funding and have implemented policies to
help overcome these obstacles and in most cases this includes a potential reduction in match or
allowing in-kind services as well as cash to satisfy some or all of the match requirements. It has been
suggested that where a disadvantaged community can show that it is making an effort to actively
address problems and issues, match requirements should be waived altogether.

Capacity issues facing the Mountain Counties communities fall into two categories: The capacity to
complete preliminary work (studies, engineering analysis, work plans and budgets) needed for
successful grant applications and the capacity to complete competitive grant applications.

Many funding opportunities, particularly for project implementation, require that the applicant already
have a high level of preparatory work in place. This work can range from detailed budgets and work
plans to economic feasibility studies, preliminary engineering, and completion of environmental
documentation (CEQA and NEPA). The lack of these prerequisites results in an inability to take
advantage of many funding opportunities. A notable example of this was the American Recovery and
Reinvestment Act of 2009 (ARRA) funding which became available for a short time in 2008 — 2009.
These economic stimulus funds were targeted toward ‘shovel ready’ projects that would create jobs to
help turn around an ailing economy. Very few mountain communities had plans, studies and permits in
place to allow them to take advantage of this funding opportunity.

High profile programs like the ARRA funding have reason to require grantees to hit the ground running
so that their impact can be seen as immediately as possible. But even regularly programmed funding
opportunities include requirements that can be difficult for small, low-income communities to fulfill.
Mountain counties often lack professional staff resources to complete the plans, studies and permits
that are required by many grant programs. For example, completion of CEQA documentation is
frequently required to obtain state grants. This requirement can be difficult to fulfill, both because such
documentation requires professional staff or expensive consultants, and because it can be difficult to
find appropriate ‘lead agencies.’

Grant applications range in difficulty from simple to very complex. A few programs require little more
than a basic budget and a few paragraphs justifying the project need. These applications are within the
capability of local government or agency staff to successfully complete. However, many more programs
are requiring increasing professional expertise, both in grant writing and in technical areas, to be
competitive for funding. In recent DWR IRWM implementation grant rounds, it was estimated that each
of the multiple projects submitted in the regional applications cost an average of $15,000 to prepare.
For a large water district requesting millions of dollars in infrastructure funding of this is not
unreasonable, but for poor rural counties seeking smaller amounts of funding, this can be a major
obstacle to success.

Well-funded agencies with large funding requests can justify paying a consulting firm and devoting staff
time to create a competitive application for more complex programs. However, local NGOs and county
staff can be obtain only very small funding needs with current capabilities or with limited capacity
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building and rural agencies without many resources that seek moderate amounts of funding cannot
complete such applications on their own and cannot justify the expenditure of funds on consultants to
create a successful application. Such entities rarely have grant writing expertise available in house, and
may even be challenged to devote staff time to the technical issues involved in the application. If
multiple projects could be bundled in one application the potential gain might justify the expense,
however this is discouraged in most grant programs. The result is that smaller projects, which may
address critical community needs in a very cost-effective way, are often not funded.

Some state agencies have recognized this problem and have explored various strategies to
address it. These include:

e Grants for grant writers: During Round 1 of the Proposition 84 IRWM Planning Grants,
the Sierra Nevada Conservancy (SNC) became concerned about the capacity of
Mountain Counties region to successfully compete for these grant funds. Without the
IRWMP grant these regions would be unable to complete IRWM Plans, and without such
a plan they would be ineligible to apply for future water funding. The SNC targeted
these regions for $50,000 ‘IRWMP launch grants’ which allowed the areas to hire the
consultants necessary to convene stakeholders and submit planning grant applications.

e Agency technical assistance: In lieu of providing financial assistance for grant writers,
some agencies have provided staff or consultant assistance. In addition to grant writing
assistance, such staff and consultants have provided facilitation and technical services to
needy communities. Examples of this include the SNC’s grant writing and facilitation
assistance to regional entities, and the DWR Facilitation Support Services and Technical
Support Services programs.

e Capacity building grants: Some entities provide small grants which assist local
organizations and collaboratives to build their own capacity to implement programs and
obtain grants. Past examples are the DWR Local Groundwater Assistance Capacity
Building grants and the National Forest Foundation Community Assistance grant
program. Unfortunately, both of these programs have been discontinued.

e Capacity building programs: Regional organizations such as the Sierra Business Council
have provided training programs for community leaders to build their capacity in a
variety of areas, including funding development.

Each of these programs has been helpful to some degree; but building sustainable community
capacity is a difficult challenge. Recent experience indicates that two components are
particularly effective in successfully meeting this challenge:

1. The existence of a high-functioning local organization that can obtain grants,
manage projects and convene partnerships and collaboratives is a critical factor to
local funding and project development. This organization can be an NGO, a local
Conservation District, or an agency which has the flexible mission and discretionary
resources to respond to various local needs. Building the capacity of such
organizations is a good investment that can effectively leverage other resources.

2. Ifan agency has resources to assist local communities, it is particularly effective to
assign specific staff to assist communities on an ongoing basis. Continuity of these
relationships can help the staff build trust, target resources and provide services in a
way that helps the community help itself.
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Better Communication with State/Federal Agencies

Water management in California is highly decentralized, with a variety of individual, local, state and
federal players involved. In rural areas like the Mountain Counties, many individuals control their own
water and wastewater through personal wells and septic systems, which are governed by county zoning
ordinances and other local land use regulations. Residential communities nearer to population centers
may have local or regional water and wastewater districts that handle their water and wastewater
treatment needs. These agencies are typically governed by State and Federal regulations.
Requirements under one law may contradict requirements under another law; and solutions that fix a
problem in one location may have negative or unintended consequences on resources in another
location. Without a single responsible entity, agreed-upon data protocols, or a widely accessible funding
source, planning and implementation of different land and water management programs can be spotty
and uncoordinated.

Because the Mountain Counties area covers multiple jurisdictions with myriad regulatory programs,
mandates and needs, the area would benefit from closer communication among agencies on existing or
proposed funding programs, management proposals, regulatory programs and pending legislation.

Restoration of the Bay-Delta is a prime example. The Mountain Counties overlay area’s unique role as
the State’s primary watershed makes it a critical part of any long-term statewide solution to help protect
and enhance the state’s ecosystem and provide water supply reliability for all of California. However,
the statewide importance of protecting and enhancing the Sierra Nevada ecosystem and the function of
its watersheds must not be forgotten in the process. For example, the State Water Board is establishing
flow requirements for water coming out of the rivers that feed into the Delta to help meet the Delta’s
restoration and water supply goals. Many of these river systems have their headwaters in the Mountain
Counties area. If more water is required for flow into the Delta, most of that will have to come from the
upstream areas of origin, which have separate needs related to local community sustainability and
services already being provided for downstream interests. To be successful, Delta efforts and other
state and federal water policies must recognize and not preempt the authority and responsibility of
cities, counties, and other local jurisdictions whose citizens continue to invest precious local resources in
protecting the health and safety of local communities and stewarding the environmental resources of
the mountain counties.

The majority of Californians have never heard of the Sacramento-San Joaquin Delta (Delta). This was
according to poll results released by California public opinion research firm Probolsky Research at the
Southern California Water Committee’s January 27, 2012, Quarterly Meeting. While the Delta is the
core of California’s water delivery system, as well as a key environmental resource, 78 percent of
respondents in the statewide survey said they do not know what the Delta is. The survey results
underscore the significant need to educate Californians throughout the state about where their water
comes from. And since public policy is driven largely by the urban coastal areas, the region and state
must do a better job in educating public and public officials of the significance of the watershed to
create funding sources to enhance and protect this state water source.
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More Investment Above the Low Elevation Rim Dams

[INSERT graphic: graph or pie chart showing expenditures in upper watershed as % of State’s
overall natural resource investment over time]

The importance of the 13 major river watershed areas within the Mountain County overlay area to the
state’s overall water picture cannot be overstated. This upper watershed area is critical to the region’s
economy by providing a reliable water source for renewable hydropower generation to light homes and
businesses, and high quality and reliable water sources that sustain food crops, the environment,
wildlife, aquatic life, recreation, and drinking water to residents throughout California. The
“Watershed” in the Mountain Counties overlay area is the lifeblood to the state, and substantial
statewide investment is critical to ensuring a sustainable water supply for the state as a whole.

Investment in the upper watershed pales in comparison to extensive infrastructure projects
downstream. Such downstream projects typically only improve water supply and water quality in a
specific region. While these projects often reduce dependence on the Delta, investment that restores or
improves environmental function in the upper watersheds can provide multiple statewide benefits. For
example, biomass programs on public lands realize the economic value of renewable energy and air
emission benefits in support of community protection from fires, promote healthy forests, and boost
local employment. Meadow restoration programs can improve water quality through the Earth’s
natural filtration system, sequester water by acting as a sponge to hold and release water later during
the season, increase natural water storage capacity, improve habitat, and create local jobs.

Investment of time, money, resources and attention above rim dams is critical for a healthy watershed
and long-term water sustainability, not only for those who live in the region, but for everyone in
California who depends on the state’s largest reservoir, the Sierra Nevada watershed.

The Sierra watershed, while not a pipe, dam, or tank, is the state’s major natural infrastructure
component that requires on-going maintenance that must adapt to the changing environment.
Programs need to be developed to protect the ecology of these valuable pieces of natural infrastructure.

Additionally, climate change will alter precipitation patterns and long-term droughts will dramatically
change the watershed landscape. The state should develop an adaptive strategy to ensure that this
infrastructure is protected and enhanced to provide a sustainable environment and economy for this
region and the state. The following programs for an adaptive integrated ecosystem restoration effort
can provide water quality and water supply benefits, renewable energy, and create jobs:

e Meadow Restoration Programs

e Stream Management Programs, including developing more fish-friendly passage projects, such
as Nevada Irrigation District’s project on the Auburn Ravine in Placer County.

e Wetlands Protection Programs

e Watershed/ Forest Restoration Programs

e Renewable BioEnergy Programs

e Watershed Open Space Legacy Programs.
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¢ Investment in repairing leaks in small, disadvantaged water distribution systems and raw water
canal systems

¢ Provide funding for feasibility study, project design, and project construction monies for the
mini-raises of small reservoirs where appropriate

¢ Invest in stormwater catchment basins where feasible

e Remove reservoir sediment to increase the water storage capacity of existing reservoirs

¢ Incentivize more reclaimed water projects where feasible

Maintaining high water quality standards in the watersheds presents a tremendous challenge that
requires millions of dollars each year. Water agencies in the upper reaches of the watershed have been
investing in advanced tertiary treatment for many years as compared to others that have enjoyed the
dilution provided by valley rivers. This has placed a disproportionate financial burden on Mountain
County rate payers. Especially in the face of increasing development pressures in the watershed, the
region and the state need to undertake numerous capital watershed projects designed to preserve and
improve water quality for downstream uses including:

e Wastewater Treatment Plant Upgrades

e Septic System Rehabilitation and Replacement Programs
e Storm Water Retrofit Programs

e Sewer Extension Programs

e Agricultural Pollution Prevention Plans

e Public outreach and education.

The Mountain Counties have two valuable attributes; abundant water and significant changes in
elevation. This makes the Mountain Counties well suited for hydroelectric energy generation. One
seventh of the energy in the State is created by hydroelectric generation. This is a clean reliable, carbon
free source of energy. The State has mandated that 33 percent of the energy used in California come
from renewable sources by the year 2020. Thus far, the State has focused its investment on wind and
photovoltaic generation. The problem with wind generation and solar generation is that they are
extremely variable. The critically valuable aspect of hydroelectric generation is that it can be turned on
or turned off as the electricity grid requires, and therefore, balance out energy generation from wind
and the sun. In-conduit hydroelectric projects along could add 1,000 MW or more of new renewable
energy. These projects include replacing existing pressure reduction valves with small hydro turbine
generators, converting open water canals and ditches to pressurized pipelines for hydroelectric
generation, and adding strategically placed storage tanks for energy and fire protection benefits. In-
conduit hydroelectric projects not only contribute to statewide renewable energy and reduced
greenhouse gas emissions goals but could generate a significant local revenue stream for infrastructure
replacement. There are also many existing reservoirs in the upper watersheds that were not built with
hydroelectric generation facilities that could be generating clean renewable energy without the
construction of new dams. The challenge facing many of these projects is the distance to transmission
facilities. Grant funding for electric transmission capacity would make installing hydroelectric facilities
at these reservoirs feasible.
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As the need for additional storage is recognized, the added hydroelectric generation benefit possible at
new high elevation storage cannot be ignored when the State considers where it will invest taxpayer’s
dollars. The following programs can expand clean renewable energy to support the States renewable
energy and greenhouse gas emissions goals and provide a local revenue source for the replacement of
aging infrastructure:

¢ In-conduit Hydroelectric Programs
e Existing Dam Hydroelectric Retrofit/Transmission Program
e Possible additional Storage Reservoirs.

The Department of Water Resources is currently taking action to develop renewable energy in an effort
to reduce its greenhouse gas emissions and achieve AB 32 goals. In addition to executing power
contracts for the output from wind and solar projects constructed by others, DWR is exploring ways it
can develop solar on its own property. The feasibility of adding new small hydropower generation, at
two locations, to the existing State Water Project is also being explored by DWR
(www.water.ca.gov/news/newsreleases/2011/021111energy.pdf). A partnership between the
Department of Water Resources and Mountain Counties water agencies to develop small hydroelectric
energy generation in the Mountain Counties Region would assist DWR in meeting its own renewable
energy requirements.

55
DRAFT DOCUMENT FOR REVIEW AND DISCUSSION PURPOSES



Section V: Water Resource Management Objectives

SECTION V: WATER RESOURCE MANAGEMENT OBJECTIVES

Progress Report to-date
Overall RMSs

[PLACEHOLDER: Text updating the status of RMS’s will be inserted when draft Regional Reports are
complete and status can be obtained]

2009 Mountain Counties Overlay Regional Report Recommendations

1. Prioritize regional, multi-objective projects.

2. Quantify goals with flexibility in how to achieve; help regions identify best strategies.

3. ldentify costs and benefits for projects and actions; include risk analysis; quantify value of
watershed on water quantity and quality and community values (recreation, economic,
environmental benefits); consider multiple beneficiaries.

4. Develop mechanisms for funding support from downstream water users who share in benefits
from projects in mountain watersheds; increase funding of demonstration projects.

5. Quantify success with indicators to track regional goals and how they interrelate.

6. Outreach to local agencies on key challenges and strategies in State Water Plan; include
functional, transferable data that local agencies can use; provide education programs.

7. Integrate with comprehensive regional plans and General Plan updates.

8. Support IRWM Plan implementation and regional integration and coordination; establish
priorities for fair representation and funding of subwatershed groups.

9. Expedite infrastructure construction and repair, support flood project maintenance.

Objectives

[PLACEHOLDER: The following list of objectives is a preliminary list that needs to be integrated and
further vetted in conjunction with overall regional needs and strategies and with input from the
Regional Forum.]

Primary objectives:

1. Recognition that the Mountain Counties and wider Sierra Nevada have critical statewide
significance. The state is a beneficiary of the Sierra Nevada watershed for a large portion of the
State’s water supply and residents of the area are stewards of these resources. The stewardship
and health of the Sierra Nevada watershed, including restoration of ecological health and
resilience of forested watersheds, is an integral part of the solution to statewide issues.

2. Establish definition of and agreement among all State and Federal agencies for the boundaries
of the Sierra and which watersheds are included within the boundary. Work cooperatively
towards mutual understanding and agreement at the statewide level to collectively ensure a
healthy California for the next generation by supporting a comprehensive, long-term statewide
solution to ecosystem restoration and water reliability for all of California that takes multiple
needs into account.

3. Clearly communicate the need for increased investments in water infrastructure and ecosystem
conservation above the San Francisco Bay Delta that will facilitate maintaining the vitality of the
water source and the overall system for supplying adequate water quantities and water quality
for the entire State and identify and support on-the-ground projects to create empirical
evidence needed to justify investment in the upper watersheds.
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4. Develop conservation efforts and promote efficient use/reuse of water as it flows through the
system and implement sustainable resource management strategies, including forest
management and watershed protection practices, to enhance efficiencies throughout the entire
water system from where it falls in the forested headwaters to improved/maintainable water
impoundment, conveyance and delivery and flood control systems infrastructure.

5. Recognition of the Mountain Counties’ existing water systems and their potential for
hydroelectric and biomass energy production, as a resource to meet statewide renewable
energy goals, serve as a GHG mitigation mechanism through renewable energy generation,
carbon sequestration and water efficiency and conservation and provide a revenue source for
local infrastructure replacement and other needs.

6. Gain assurance that “area of origin” rights will be preserved and facilitated to meet future water
needs as determined by local land use authorities.

7. Develop a climate change adaptation plan, starting with a vulnerability assessment of the
region's water resources.
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Section VI: WHAT WE NEED TO BE DOING

[PLACEHOLDER: This section to be reviewed and further fleshed out in conjunction with regional needs,
objectives and strategies, to be developed with further input from the Regional Forum.]

e Prioritize Water Bond Funding

e Support IRWM Plan Implementation
e Quantify Success

e Establish Priorities

Expedite Infrastructure Repair
Educate Downstream Users

Identify Opportunities

Address Conflicts

e Get Specific

e Create Strategic Funding Team

Strategies
[PLACEHOLDER: To be refined in conjunction with regional needs, objectives and further input from the
Regional Forum.]

= Develop a climate change vulnerability assessment
=  Project GHG mitigation through renewable energy production and carbon sequestration
= Design and lead watershed tours for decision-makers

Finance

[PLACEHOLDER: To be refined in conjunction with regional needs, objectives and further input from the
Regional Forum. Section should answer the question: What have we been able to do with the money
that has been invested in region? |

e Locally
e State

e Federal
e Private

e Support to DACs

= Cost avoidance of upper watershed restoration and protection

= Estimate total funding need for region —include DAC- specific funding watershed tours, public
and downstream use education campaigns

= |dentify public benefit of work: look at IRWM projects proposed through implementation grant
application and reporting. Contact community service districts and resource conservation
districts.

¢ Include estimate of total funding need in region [SWWG, SNC grant program, Mountain Counties
outreach forums, stakeholder survey and others
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Data/Research needs
Groundwater research for hard rock fracture areas:

The California Groundwater Management Act, or AB 3030, was adopted by the California legislature in
1992, which created provisions in the California Water Code to manage the safe production, quality and
proper storage of groundwater.

AB 3030, however, was only applicable to groundwater basins. With no financial incentives, very few of
the foothill and mountain areas collected the data that would be required to create an effective water
management plan. Overall, water management planning in the fractured-rock foothill and mountain
areas of the state is very limited. But such planning is a critical component to maintaining reliable and
sustainable water resources for the residents of the region, as well as protecting water quality and
supplies for downstream users.

The Mountain Counties region (as well as the foothill and mountain areas of the Sierra Nevada that are
not currently included in the official region’s boundaries) should be provided with the resources and
technical assistance necessary to create their versions of AB 3030 groundwater management plans.
Such plans should include the following data components:

e Geologic map for the region showing rock types, faults, lineaments, fracture trends, etc.

o  Well yields and pumpage — representative data for areas in the region that are already
developed or likely to be developed

e Water level measurements to determine water level elevations for shallow and deep
groundwater — resulting in hydrographs showing extent and timing of recharge to shallow and
deep groundwater.

e Water budgets by watershed and subwatershed, including streamflow data, evapotranspiration,
and existing groundwater pumpage.

e Water level and stream channel elevations which show direction of groundwater flow relative to
primary streams, identifying areas of groundwater recharge from streamflow and groundwater
discharge to streams.

e Delineation of water quality problem areas and causes (naturally occurring and human-caused
contaminants). Evaluation of region-wide contamination clean-up and water treatment needs.

This information provides a foundation on which integrated water management planning can be built.
Although many of the Mountain Counties’ RWMGs have obtained funding for IRWM Plans, that funding
did not (for the most part) cover such studies. Grant programs which might have funded such research,
such as the Local Groundwater Assistance grants, have required the applicants have AB 3030 plans in
place in order to be competitive, leaving hard rock fracture areas out of the running. Without any
sources of funding or assistance to obtain this information, RWMGs must produce water management
plans that are uninformed in regards to their basic water resources and issues.

Some or all of the above information may already exist. The USGS GAMA program, for instance, has
information on water quality problems in some of the Mountain Counties watershed areas. Other
information could be gathered for multi-watershed regions, with local assistance from RWMGs.
Regional consistency would be a great benefit in developing both local and state-wide policies and
programs.
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Section V: What We Need To Be Doing

Climate change, ecosystem health, and water storage:

A related issue that should be explored on a multi-watershed basis is the impact of climate change and
ecosystem health on water supplies and storage. Components of this issue include:

e The impact of climate change on the timing of run-off and the implications for water storage
throughout the region.

e Assessment of adequacy of current water storage facilities

o Effects of healthy meadows and healthy forests on run-off timing and water storage

This information would allow the state to assess region-wide need for infrastructure expansion, as well
as the respective benefits of investment in natural versus man-made infrastructure.

Data Management

An overarching issue regarding data is data management. One agency should be tasked with
maintaining the information and making it available to the entities within the region which may need it
for planning or research. Such data should be presented in user-friendly form, preferably using a map-
based GIS system which allows non-technical users to see what is available, have easy access to the data
or research, and understand its implications.
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Additional Resources/Lists and Abbreviations

ADDITIONAL RESOURCES/LISTS/ABBREVIATIONS

TABLES:

Table MC-1

Table MC-2

Table MC-3

Table MC-4 Table of Water Balance Data
Table MC-5

Table MC-6

Abbreviations Used

bdt bone-dry ton

Cal-EMA California Emergency Management Agency
CFLRP Collaborative Forest Landscape Restoration Program
CNRA California Natural Resources Agency

CvpP Central Valley Project

CVRWQCB Central Valley Water Quality Control Board
Ccwp California Water Plan

DAC Disadvantaged Community

DWR California Department of Water Resources
EBMUD East Bay Municipal Utility District

FERC Federal Energy Regulatory Commission
IRWM Integrated Regional Water Management
MHI Median Household Income

MW Mega watt

NGO Non-Governmental Organization
HUBZones Historically Underutilized Business Zones
SNA Sierra Nevada Alliance

SNC Sierra Nevada Conservancy

SNEP Sierra Nevada Ecosystem Project
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Additional Resources/Lists and Abbreviations

SNFCI

SRWP

SWEEP

SWP

SWRCB

USACE

USEPA

USFS

USGS

VAMP

WEF

Sierra Nevada Forest and Community Initiative
Sacramento River Watershed Program

Sierra Nevada Watershed Ecosystem Enhancement Project
State Water Project

State Water Resources Control Board

United States Army Corps of Engineers

United States Environmental Protection Agency

U.S. Department of Agriculture, Forest Service

United States Geological Survey

Vernalis Adaptive Management Program

Water Education Foundation
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